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ORNAMENTAL ELEVATED STRUCTURES. 

It would seem that at last the question of the orna- 
mental appearance of such elevated structures as may 
he built in this city is to receive the attention which 
its really great importance demands; for we under- 
stand that the civic authorities have taken a decided 
stand upon this too-long-neglected subject. The first 
attempt to give such architectural beauty as is pos- 
sible to an elevated railway will be made in con- 
nection with the elevated road to be built through 
Flatbush Avenue extension, from Fulton Street, Brook- 
lyn, to and across the new Manhattan Bridge. It can- 
not be denied that an elevated railway, of the type 
that has been constructed so freely on Manhattan 
Island and in Brooklyn, is a decidedly unsightly 
structure. For the matter of that, it may be said 
that any elevated railway is unsightly; but the struc- 
tures of. this type to be found in this and other leading 
cities of the East are rendered particularly so by the 
fact that their proportions and lines were drawn with 
a rigid regard to utility, that is to say, to the engi- 
neering requirements of expeditious and cheap con- 
struction and erection. The rectangular outlines are 
stiff, and wearisome in their endless monotony; while, 
as for the stations, the less said about their orna- 
mental features the better. 

That the inevitable harshness of the lines of such 
construction may be softened, and its monotony varied 
by judiciously applying a limited amount of orna- 
mentation, has been proved in the case of some Euro^ 
pean elevated railways, and notably those in the city 
of Berlin. In the elevated roads of that city, graceful 
curves unite the vertical supporting members with the 
horizontal girders, and dome-roofed stations of a sim- 
ple design are made to harmonize with the general 
treatment of the roadway itself. Fortunately, the oc- 
casions on which short stretches of elevated structure 
must be built in this city will be few and far be- 
tween; and it is gratifying to learn that such as are 
put up will have some pretensions to that architec- 
tural treatment of which the existing roads are so 
commonly barren. 



EXPERIMENTAL DAMS AT THE PANAMA CANAL. 
Judging from the extended and elaborate series of 
experimental tests which are being made in connec- 
tion with the great Gatun Dam on the line of the 
Panama Canal, . this structure, as completed, will be 
of a character to command the confidence even of its 
most skeptical opponents. When the proposal was 
first made to turn the valley of the Chagres into a 
huge lake, containing over 100 square miles. of water 
surface, and to hold this inland sea back by an earthen 
dam, built upon a subsoil consisting of alluvial ma- 
terial, the scheme was immediately subjected to the 
most bitter criticism by many engineers and contrac- 
tors of wide experience and reputation. The dangers 
of excessive seepage through the dam itself, or of 
escape of the water through pervious strata in the 
bed of the valley underneath the dam, which were 
dwelt upon so earnestly by the critics, are being met 
and answered by the series of investigations which 
has been carried on for the past eighteen months 
and is still actively in progress. Two experimental 
dams have been built, both on a scale of 1 to 12, each 
being 85 inches high to the high-water line, as against 
a height of 85 feet of the dam itself, In the first 
dam the material was deposited by pumping, the work 



commencing at the downstream toe, and being carried 
on until the upstream face was finished, with the re- 
sult that the finest particles of material, most im- 
pervious to water, were deposited along the upstream 
face. A head of water of 85 inches was then applied 
at the upstream face and the rate of seepage, as noted, 
proved to be satisfactory beyond the expectations of 
the engineers. In the second experimental dam the 
material will be pumped into place and deposited 
simultaneously from both the downstream and the 
upstream faces, with the result that a larger percent- 
age of the finer material will be deposited as an im- 
pervious core in the center of the dam. When a 
similar head of ,85 inches of water is applied, it will 
be possible to determine the relative Tate of seepage 
of the two types. Hitherto, all the data obtained in 
the experimental work, not merely in these two dams, 
but in the bore holes, test pits, tank tests, etc., have 
given results superior to those predicted when this 
type of dam was first proposed. 



THE STREET NOISE CRUSADE AND THE RAIL JOINT. 
The present crusade against unnecessary street 
noises is one of the most commendable movements of 
reform of recent years. There is no denying that the 
average big city during the hours of business life is a 
perfect pandemonium of discordant sounds; and prob- 
ably there is no city in the country where the clamor 
is more persistent and penetrating than in New York. 
Of all the contributory agents, undoubtedly the most 
distressing are the various railroads, both surface and 
elevated, and the major part of the racket and din 
which they produce is attributable to the passage of 
the wheels of traffic over the rail joints. In spite of 
the amount of thought and money which have been 
expended on the problem of providing a joint which 
will hold up the rail ends in true tevel, it has to be 
confessed that no such joint has been provided that is 
satisfactory. It is only a question of time when the 
splice bolts begin to slacken, the splice bars to wear 
at their upper and lower edges, and the rail ends to 
sag under the passage of the heavily-loaded cars. 
When this condition has been brought about in ever 
so slight a degree, the rail end which the rolling 
wheels are about to leave is depressed more or less 
below the abutting rail end ahead, with the result that 
there is a distinct and very heavy blow given by the 
wheel as it climbs this rail, and the sound of a loud 
metallic blow is produced, the intensity of which in- 
creases with the looseness of the joint. Similar con- 
ditions exist at crossings and switches, and at every 
point, indeed, where the continuity of the rails is 
broken. The defect may be remedied or mitigated to 
a certain extent by careful maintenance; that is, by 
constant inspection of the joints anc! continual tight- 
ening up of the bolts to take up as far as possible the 
wear. On steam railroads where the rails stand en- 
tirely exposed to view this can be .done; and on first- 
class roads with heavy rails and a thorough system 
of inspection the rail-joint problem has been so far 
solved that the jar and noise occasioned by low joints 
have been fairly well eliminated. On street railroads, 
however, such as we have in New York city, the joints, 
after they have been screwed up to a snug bearing, 
are covered up by stone or asphalt pavement, so com- 
pletely that any further adjustment of them is impos- 
sible, and the loosening of the joints and battering 
down of the rail .ends is only a question of time and 
of the density and weight of the traffic. Several years 
ago when the new heavy steel rails weighing 110 
pounds to the yard (the heaviest steel rails at that 
time in existence) were laid down upon the Broadway 
line, we predicted that, in spite of the fact that special- 
ly heavy splices were provided, there would be a 
steady depreciation of these joints, due to the fact 
that they were entirely asphalted over and inclosed 
beyond any possibility of upkeep. The prediction has 
come true, and every year the clash and clang of the 
joints has increased until it threatens to become a 
positive nuisance. 

Probably no one is more alive to this evil or more 
anxious to find a remedy than the engineers of the 
railroad company itself. Practically the only way in 
which a permanently silent joint could be secured 
would be by welding the ends of the rails together, 
thus providing a practically continuous member. That 
this method would serve largely to render the track 
silent has been proved in the Borough of Brooklyn, 
where, some years ago, on several miles of road the 
bolted splices were removed and solid splices were 
electrically welded on, making the rails practically con- 
tinuous. On the stretches of track where this was 
done the results were immediate; the track riding so 
smoothly that neither by sound nor jolt was it pos- 
sible to detect when the wheels passed over the joints. 
The objection to electric welding is that it leaves no 
provision for expansion and contraction of the rails 
under changes of temperature; but where the rails are 
imbedded in the pavement, the direct action of the 
sun is shut off from the body of the rail and the 
changes of length are considerably reduced. Moreover, 
we believe it is a fact that the number of broken joints 



that occur in cold weather is not bo large as to cause 
any serious inconvenience, or materially to increase 
the expenses of upkeep. 

It is still open to the inventor to produce some 
form of connection that will hold the rail ends up to 
their work independently of any adjustment after 
they have been first laid. We confess that the prob- 
lem is an extremely difficult one, and we would advise 
the inventor who approaches the problem to make a 
careful study of everything that has been attempted 
in this line before. Failing the production of such a 
joint, we would commend to the Public Service Com- 
mission the question of electric welding as being one 
of the most effective methods for reducing the dis- 
cordant noises on our public streets. 



A DELAYED-ACTION TORPEDO. 

It cannot be denied that the results obtained with 
the torpedo in the Russo-Japanese war were disap- 
pointing as regards the amount of damage done when 
the torpedo made a fair hit against the vessel at- 
tacked. In more than one case the injury extended 
but little beyond the immediate point of impact, and 
was confined to the bursting in of the skin of the ship 
and the flooding of the one compartment surrounding 
the point of injury. It was the floating mine, with its 
enormous charge of high explosive, which sent such 
ships as the "Petropavlovsk" and the "Hatsuse" to the 
bottom within a few minutes of contact. We draw 
attention to this fact with no intention of belittling 
the great value of the torpedo; we merely wish to 
point out that in its present condition it is not the 
absolutely fatal weapon which it was once popularly 
supposed to be. The comparatively limited amount of 
injury wrought by the torpedo is not due to any lack 
of destructive power in the high explosive charge 
which it carries; for there is enough gun cotton stored 
in the war head to insure the absolute wrecking of a 
ship, if its energy can only be developed at the right 
spot within the structure of the ship. But the torpedo 
is arranged to explode immediately upon contact with 
the outer skin of the vessel, and hence, its work is done 
chiefly upon the hull plating and frequently fails to 
produce serious effect upon the internal structure. In 
this respect the torpedo is limited by the very condi- 
tions which, up to a few years ago, rendered the high- 
explosive shells comparatively harmless when deliv- 
ered against the side armor of a warship; and it was 
not until the delayed-action fuse was invented, -by 
means of which it became possible to restrain the 
explosion of the charge until it had passed through 
the armor, that the high-explosive shell became the 
deadly . and destructive projectile which it is to-day. 
Evidently, if the torpedo is to develop its full destruc- 
tive efficiency, it must carry its high-explosive charge 
through the outer shell and develop its explosive en- 
ergy well within the ship itself. 

The extremely interesting photographs shown on 
another page of the present issue illustrate the suc- 
cessful trial of a new form of torpedo designed to 
accomplish the very object above noted. The idea of 
using the automobile torpedo to carry a gun which 
should fire its shell into the vitals of a ship at the 
moment of contact occurred to the inventor several 
years ago; but because of the difficulties due to the 
considerable weight involved in constructing a gun of 
steel, it was not then possible to work out the prob- 
lem to a practical issue. With the introduction of new 
alloys of extraordinary strength for their weight, 
Lieut.-Com. Davis took up the problem again, and in 
vanadium steel he found a metal which enabled him 
to bring the automobile gun within the limits of prac- 
ticable weight. We do not suppose that at this early 
stage the inventor considers that this remarkable 
device has shown its full possibilities. Apparently the 
gun is mounted centrally within the air flask, and if 
so, the air capacity and, therefore, the range of the 
torpedo may have been somewhat limited. This, how- 
ever, might be corrected by an enlargement of the 
torpedo; and, in any case, it must prove an invaluable 
weapon for use in the submarine, whose torpedoes will 
always be delivered at a comparatively short range. 

In view of" the remarkable results shown in the pho- 
tographs elsewhere published, we do not hesitate to 
pronounce this one of the most' striking advances 
made in recent years in the art of torpedo warfare. 
There can be no question that the destructive effects 
of this type * of weapon have been enormously in- 
creased; for reliance can no longer be placed upon 
the heavy armor plating for keeping high-explosive 
shells outside of the vitals of a warship. Its effect 
upon the already complex problem of warship design 
must be felt at once; for if the device fulfills its early 
promise, it is certain that the question of extending 
the armor plating yet further below the waterline will 
demand the immediate attention of naval designers. 



The new German military dirigible balloon, during 
its second trial on July 1, plunged downward from a 
considerable height and struck some trees. None of 
the five men on board was hurt, though the machinery 
and envelope were damaged. 
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THE HEAVENS IN SEPTEMBER. 

BY HENRY NORRIS RUSSELL, PH.D. 

Details concerning the orbit of the eighth satellite 
of Jupiter, discovered at Greenwich last January, are 
at last at hand. It is hard to tell which to admire 
more- -the skill of the observers who detected this ex- 
ceedingly faint speck upon their photographs, and 
followed its motion for more than four months, or that 
of the mathematicians who solved the very difficult 
problems which this motion presented. 

Since the discovery of the satellite by Melotte at 
Greenwich it has been photographed on twelve nights 
there and also twice at Heidelberg, and three times 
at the Lick Observatory. 

In any ordinary case it would be very easy for an 
astronomer to determine its orbit from this material; 
but this is far from an ordinary case. 

If Jupiter and the satellite alone came into the 
problem, it would present no difficulties, for we know 
that in that case, the latter would move about the 
planet in an elliptical orbit, fixed in size and posi- 
tion in space, and that its motion in this orbit would 
take place at a definite rate, depending only on the 
mass of Jupiter. 

It would then be easy enough, by well-known meth- 
od's to find from the observations what was the size 
and shape of this orbit, 
and the satellite's time of 
revolution about_ its pri- 
mary. 

But as a matter of fact, 
the sun as well as the 
planet attracts the satel- 
lite. If the force which it 
exerted on the latter were 
equal in amount and par- 
allel in direction to that 
which it exerts on Jupi- 
ter, it is clear that they 
would both be influenced 
by the sun in exactly the 
same way, and their mo- 
tion about one another 
would not be changed at 
all. But since the two 
bodies are at different dis- 
tances from the sun, and 
in different directions, this 
is not so, and the differ- 
ence of its attraction on 
the two tends to alter, or 
in technical phrase, to 
"disturb," their relative 
motion. 

When this "disturbing 
force" is only a small frac- 
tion of the attraction of 
the primary (say one per 
cent or less) we can take 
account of its effects by 
supposing that the ellipti- 
cal orbit of the satellite 
shifts about, changing its 
shape and position, while 
the satellite itself is set 
alternately forward or 
back along this displaced 
orbit (compared with the 
position which it would 
otherwise have accepted). 
All these changes can be 
accurately calculated and 
predicted, though the 
work involves great 
mathematical complexity 
and almost interminable 

calculations; and this method suffices for the moon and 
for all previously known satellites. But in the present 
case the disturbing force is relatively so great that 
even these methods are not sufficient to handle the 
problem, and Messrs. Cowell and Crommelin (of the 
Greenwich staff) have been obliged to invent a new 
way of attack. 

If we know where the satellite was at any time, and 
how it was then moving, we can calpulate the forces 
acting on it, and then its position at a given time, 
say a week later. Then, finding what forces act on it 
in its new position, we can go on for another week, and 
so, step by step, can extend our calculations as long 
as we please. 

This method is an old one, familiar to astronomers; 
but the chief difficulty is to start it going, by finding 
out where the satellite was to begin with, and how fast 
it was moving. 

By very ingenious mathematical devices the English 
astronomers have solved this problem and calculate a 
provisional orbit for the satellite, which represents its 
motion all through the four months of observation, 
with errors never exceeding 1/500 part of its distance 
from Jupiter; and they hope to improve their orbit 
so as to do still better. They find that, as previ- 
ously suspected, it is revolving about the planet in the 
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opposite direction from all its other satellites. Its 
distance from the planet was about 19 million miles in 
January, and 15 million miles at the end of April. If 
the sun's influence should be suddenly removed, it 
would continue to revolve about Jupiter in an ellipti- 
cal orbit, at an average distance of some 16 million 
miles, with a period of two years and two months; 
but the solar perturbations may modify this very 
largely. It will, however, be possible to calculate their 
effects accurately by these new methods, and so to 
predict exactly where to look for the satellite when 
Jupiter becomes observable again next autumn. 

THE HEAVENS. 

Our map shows what constellations we may find in 
the evening skies. Right overhead is the great cross 
of Cygnus, whose arms stretch across the Milky Way. 
West of it is Lyra, and south is Aquila, with the 
smaller groups of Delphinus and Sagitta. Sagittarius 
is a little west of south lower down, and Scorpio is 
setting in the southwest. Ophiuchus and Serpens oc- 
cupy the sky above it. Hercules and Corona are almost 
due west, with Bootes below them. The Great Bear is 
low in the northwest. Draco and Ursa Minor are above 
it. In the northwest Capella, the brightest star north 
of the celestial equator, has just risen. 

Perseus is rising due northeast, and Cassiopeia and 
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Cepheus are above him — all three in the Milky Way. 
The great square of Pegasus is due east. To the left 
of it extends Andromeda, below which are Aries and 
Triangulum. The bright object low down, almost due 
east, is the planet Saturn, and the one in the south- 
east the star Fomalhaut, in the Southern Fish. The 
other constellations in this part of the sky — Aquarius, 
Caprieornus, and Cetus — have no bright stars. 

THE PLANETS. 

Mercury is evening star throughout September, but 
being far south of the sun, is visible only with diffi- 
culty. At the end of the month, when conditions are 
most favorable, he sets only about half an hour after 
the sun. 

Venus is morning star. She is at her greatest 
elongation west of the sun on the 14 th, and is very 
conspicuous all through September, rising about 2 
A. M. She can easily be seen in the daytime by watch- 
ing her every few minutes during the dawn, when it 
will be found that she remains visible even after the 
sun is up. Mars is likewise a morning star, but 
is too near the sun to be well seen. Jupiter is also a 
morning star, rising at about S:S0 A. M. at the end 
of the month. 

Saturn comes to opposition on the 39th and is visible 
all night long. His rings are apparently opening out 



again, and he presents once more the familiar tele- 
scopic appearance. 

Uranus is in Sagittarius, and comes to the meridian 
about 7:20 P. M. on the 13th. Neptune is in Gemini, 
observable only in the early morning. 

THE MOON. 

First quarter occurs at 4 P. M. on September 3, 
full moon at 7 A. M. on the 10th, last quarter at 5 
A. M. on the 17th, and new moon at 10 A. M. on the 
24th. The moon is nearest us on the 9th, and far- 
thest off on the 22d. As her nearest approach to us 
almost coincides with full moon, we may expect un- 
usually high tides about that date, for everything co- 
operates to make them so. She is in conjunction with 
Uranus on the 5th, Saturn on the 11th, Neptune on 
the 19th, Venus on the 21st, Jupiter on the 22d, Mars 
on the 24th, and Mercury on the 27th. 

At 6 A. M. on September 23 the sun crosses the celes- 
tial equator, and enters the sign of Libra, and in alma- 
nac parlance, "Autumn commences." 
Princeton University. 
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FERMENT OF EGG YOLK. 
The yolk of the egg contains a ferment which is capa- 
ble of converting starch into sugar. This ferment is re- 
markable for the slowness and the consequent long 

duration of its action. 
After placing it in contact 
with the starch the sac- 
charifying action is hardly 
commenced after an hour, 
and it takes a month or 
more to complete it en- 
tirely. In a communica- 
tion made to the Society 
de Biologie, M. H. Roger 
brings out some new facts 
about the ferment of egg- 
yolk and shows that it is 
remarkable from the fact 
that it is. soluble in ether. 
If egg yolks are exhausted 
by ether and the resulting 
extract is evaporated at a 
low temperature, the resi- 
due of the process will 
convert starch into sugar 
provided it is well mixed 
with starch paste so as to 
form an emulsion. The 
ether extract should not, 
however, be heated too 
strongly as it becomes in- 
active when heated above 
80 deg. C. After treating 
the egg yolk by ether as 
above mentioned, there re- 
mains a viscous mass, and 
if this latter is treated by 
distilled water, the result- 
ing extract has also the 
saccharifying property, and 
a part of the ferment still 
remains in the original 
mass of yolk after the 
ether and the water treat- 
ment. It might appear 
that these ferments are 
not identical, and we 
might conclude that the 
egg yolk contains three 
different ferments, one of 
which is soluble in ether, 
the second in water, and 
a third which is insoluble 
in these two liquids. The 
author, however, is inclined to believe that there 
is but a single ferment, which is intimately united 
to the different substances which go to make 
up the yolk of the egg. One part of the ferment is thus 
united to the fatty matter and like portions which 
thus form a combination soluble in ether. Another 
and larger part adheres to albumens and other sub- 
stances which are removed by water. The last portion 
is united to the substances which form the insoluble 
residue. 

■ « 1 11 » 

The Royal Automobile Club's dust trials were re- 
cently concluded at Brooklands. The vehicles had to 
run over a stretch of fine limestone dust 200 feet long 
and 10 feet wide, at the end of which a heap o* dried 
leaves was placed. One device submitted was for 
sucking the dust from the wheels and depositing it on 
the road in granulated form. Owing to soirie defect 
in the mechanism the apparatus was not seen at its 
best in the first run, but some of the later runs showed 
an improvement. Another device was a perforated 
sheet steel screen underneath the car body, with 
forced drafts above the screen. Tests with disk 
wheels, different shaped tires and bodies and other 
fixtures were made, and a photograph of each test was 
officially taken. 
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REINFORCED CONCRETE AS A BUILDING MATERIAL FOR 
BOATS. 

Bt" THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The utilization of reinforced concrete as a construc- 
tional material for various purposes for which ma- 
sonry, wood, or ironwork has been previously employed, 
has undergone considerable development during the 
past few years. One of the most novel applications 
of the system, however, is that which has been evolved 
and perfected by a well-known 
Italian engineer, Signor Carlo 
Gabellini, of Rome; namely, its 
adoption for the construction 
of boats and floating structures 
in general, such as pontoons, 
floating bridges, and so forth. 
Signor Gabellini first drew 
attention to the possibility of 
extending such a system to 
maritime purposes, as far back 
as the nineties; and in order 
to demonstrate the feasibility 
of the idea, built a small row- 
ing boat capable of carrying 
some four or five people. The 
whole of the craft from keel 
to gunwale, including seats and 
rudder, was carried in armored 
cement, and upon launching 
was kept in the water at Port 
d'Anjio for four years, to 
illustrate on a practical scale 
that the immersed cement sur- 
face is not damaged by sea 
water and offers no suitable ad- 
herence surface to seaweed 
and other marine growths. 
To-day the boat is still in serv- 
ice, the hull never having once 
been cleaned, and is in as good 
condition as when first placed 
in the water. That salt water 
exercises no deleterious effect 
upon the cement sheathing is 
perfectly obvious; and al- 
though the boat has been in 
constant use for some eleven 
years, the surface is without 
the slightest pitting or traces 

of decomposition. During the whole of this period 
the hull has required no repairs whatever, which fact 
points to the durability and serviceability of rein- 
forced concrete for such purposes. 

The signal success of this initial practical ex- 
periment was followed in the same year by the con- 
struction of a floating chalet or boathouse for the 
Aniene rowing club, which is still moored to the bank 
of the Tiber. Similarly, in this instance the whole 
of the building, including both the pontoons and the 
superstructure, was carried out in reinforced concrete. 
There are eight pontoons disposed in two outer rows 
extending to a total length of 67 feet by 21 feet beam. 
Each pontoon measures approximately 16 feet in 
length by 9 feet beam. They are of rectangular sec- 
tion, of the flat-bottom type, there being a slight batter 
of about 15 degrees from the bottom to water level, 
whence the sides rise vertically to the top of the struc- 
ture. The shell is of the single-wall type, strengthened 
transversely by cross beams, also executed in the same 
material. The iron skeleton comprises iron rods of 
round section with iron network or expanded metal 
between, around which the concrete is built. The pon- 
toons after construction were towed to their destina- 



tion and bolted firmly together in two rows, the in- 
tervening space of some 3 feet between each row being 
occupied by transverse reinforced-concrete girder mem- 
bers extending from the water level to the upper edges 
of the pontoons, placed at intervals so as to come in line 
with the transverse supports of the pontoons, thereby 
giving continuous strength at those points from side 
to side of the structure. The whole was bolted up to 
form a rigid homogeneous floating mass, the ends of 




The Barge "Liguria" in Course of Construction on a Floating Pontoon. The Boat Jn the 
Foreground Is One of the First Boats Built of Reinforced Concrete. 

the pontoons on the upstream face being wedge shaped 
to form cutwaters, the other extremities being left 
square in section. Upon this raft the boathouse was 
built, consisting of a single floor at either end with a 
double-decked house in the center, the roof line of 
which runs at right angles to the main building, which 
extends longitudinally. The vertical uprights of the 
iron reinforcement of the building rise from the floor 
level, and the intervening spaces between are filled 
with expanded metal, the roof being built upon the 
same lines. As may be seen from the accompanying 
illustration, the external characteristic appearance of 
a chalet is preserved, the pseudo-wooden joists being 
relieved with rough-cast. 

In the past two or three years, the efficiency of the 
system having thus been demonstrated over a period 
of nearly a decade, the principle was applied to larger 
vessels, such as freight barges, one of the first of these 
being the "Liguria," the construction of which was 
commenced in 1905. This craft is 54 feet in length 
with a beam of 18 feet. Construction was carried out 
upon the same lines, and the disposition of the iron 
reinforcement and expanded metal may be seen in the 
accompanying illustration, where the hatchway is be- 



ing completed. In order to reduce resistance to the 
water to the minimum, the outer surface is cleaned, 
rubbed down, and smoothed until it has the appear- 
ance of polished marble and experience has shown that 
once this effect is achieved, the surface is preserved 
indefinitely, so that the craft always offers a minimum 
of skin friction in the water. 

The illustration also shows the manner in which the 
vessel was constructed. Instead of being built upon 
an inclined slip on the river 
bank and then launched when 
completed in the usual man- 
ner, the stocks were provided 
on a floating pontoon dock, 
built in reinforced concrete. 
When ready for transference to 
the water, the pontoons at one 
end were submerged, in this 
manner providing the neces- 
sary inclination to insure the 
boat's traveling down the slip- 
way into the river. 

Upon completion the "Ligu- 
ria" was towed down the Tiber 
from the building stage to 
Genoa, and is now in daily 
service in the harbor, trans- 
porting coal. During the two 
and a half years it has been 
in commission, the barge has 
given complete satisfaction. 
There have been no mainte- 
nance charges whatever, and 
the slight resistance offered to 
the water, owing to the 
smoothness of the outer sur- 
face of the hull and its im- 
munity from clogging by ma- 
rine growths, has been a 
noticeable feature, in compari- 
son with the difficulties en- 
countered in this direction By 
other wooden, iron, and steel 
vessels plying in these waters. 
In consequence concrete craft 
maintain a constant high de- 
gree of efficiency. 

The results that have al- 
ready been achieved have 
proved the complete adaptability of armored cement 
to marine construction. Although a boat so built is 
somewhat heavier than if wood were employed, it 
has the compensating advantage of being far more 
economical to maintain. Construction itself can be 
carried out as rapidly if not more expeditiously 
as in either wood or metal. Researches have shown 
the tenacity of the adherence of the cement to 
iron, and Signor Gabellini has carried out several 
experiments in this direction himself. In his labora- 
tory he erected "a small mechanical apparatus sup- 
porting a block of cement about eight inches square, 
in which was imbedded a section of round iron rod 
such as he uses in his system. A weight of 1,320 
pounds was suspended from the iron rod, the object 
being to force it away from the cement, but although 
the strain was applied continuously for three months, 
no evidence of separation was observable, and the 
block was found as perfect and as intact as the day 
upon which it was made. 

The question naturally arises as to the capability 
of such a structure to withstand such shocks as pound- 
ing against piers and other craft. Tests in this direc- 
tion have conclusively proved that although the fabric 
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has great rigidity, yet it possesses a certain degree of 
elasticity, and even should the blow be sufficiently vio- 
lent as to damage the fabric, the injury is purely local 
in character. 

The system of construction is very simple. The 
keel is laid in the usual manner, the iron rod rein- 
forcement being anchored to the armoring of the 
former, and being brought up the sides of the hull 
in conformity with the desired lines of the craft. The 



are being superseded by the reinforced concrete craft 
as rapidly as possible, over one hundred having al- 
ready been built for this service. 

A few months ago the Italian government, whose en- 
gineers had reported favorably upon this system of 
construction, contracted with the Gabellini Company 
for the construction of a special type of 100-ton cargo 
boat which should be suitable to their requirements, 
for the purpose of submitting the principle to a series 




such as quays, piers, and other vessels, is especially 
strengthened, so that in the event of one or more com- 
partments being pierced, the craft will still remain 
afloat. 

Upon completion this freighter was towed to the 
military harbor at Spezia, where it was subjected to a 
severe series of tests by the military department. 
These proving completely satisfactory, the govern- 
ment ordered four similar barges of the same dimen- 
sions and tonnage, which are now being completed. 
These craft are additionally strengthened transversely 
by concrete beams, which extend straight across the 
holds. The external shell is divided into panels, and 
when a rent is made in the fabric, it is necessary only 
to lay bare the iron reinforcement at the point of in- 
jury, repair the damaged sections of metal armoring 
and network, and apply the coating of cement. In this 
manner the most extensive injuries can be easily 
repaired in the course of a few hours. The system 
moreover is more hygienic than either wood or iron, 
and can easily be maintained in a perfectly clean con- 
dition, the holds being flushed out with a hose. 

■Signor Gabellini is advocating the manufacture of 
armor plates upon this principle. The system is funda- 
mentally the same as adopted in torpedo boats, but is 
considerably strengthened. The plate is built up to 
the requisite thickness of superimposed layers of the 
armoring, with intervening layers of cement, and so 
made as to form a perfectly homogeneous plate. In 
this arrangement the iron rods are disposed at right 
angles to one another in each layer, to secure the 



Floating Chalet of Reinforced Concrete for the Aniene 
Rowing Club on the Tiber. 



Iron rod generally used has a diameter of about 0.4 
inch. The expanded metal, which has a mesh of about 
0.2 inch, is stretched between the vertical supports, to 
which it is attached by suitable metal clips. The con- 
crete is then applied to the skeleton fabric in layers 
inside and out equally, the thickness of this sheathing 
varying according to the dimensions of the craft. Tt 
will thus be realized that building can be carried out 
very cheaply, while it also does not call for Such 
highly skilled labor as ordinary shipbuilding. The 
cement work completed, the outer surface is subjected 
to a thorough cleaning to give the requisite polished,' 
marble-like appearance. 

The system has been utilized for the peculiarly 
shaped boats which serve to support the decks of the 
quaint floating bridges to be found on the River Po. 
Hitherto wooden boats have been strung across the 
waterway, the deck planking, built in sections, being 
laid transversely across them. When a vessel desires 
to pass in either direction, the necessary opening is 
made by withdrawing a certain number of boats 
together with the bridge decking clear out of the way, 
thus leaving an uninterrupted channel, the . bridge 
being reformed merely by rowing the boats into their 
normal position. The boats are of peculiar design, 
having sharp-pointed rising ends. In such reinforced 
concrete the same general lines are preserved, only 
the ends are made blunter, a greater midship beam, is 
provided, while they have perfectly flat bottoms, form- 
ing a kind of pontoon. Each boat Is 45 feet in length, 
with a beam of 12 feet and a depth of 3.6 feet. So sat- 
isfactory have the craft proved in service, the absence 
of repairs being a pre-eminently distinguishing feature, 
that the wooden boats for these quaint floating bridges 



The Pontoons Which Support the Floating Boathouse. 



of exacting tests to determine practicability, efficiency, 
stability, and seaworthiness. The boat was built at 
the floating shipyard of the company on the Tiber at 
Rome. The boat has an overall length of 51 feet, with 
a beam of 16 feet and a depth of 7.5 feet, the draft 
without cargo being 3 feet. The type adopted is 
pointed fore and aft with a single clear hold. In out- 
ward appearance it differs slightly from the "Liguria." 
The hull has a double shell, the intervening space be- 
ing subdivided into a number of water-tight compart- 
ments, each complete in itself, while the outer shell 
above the waterline, where it is subject to the great- 
est possible damage from collision with other objects, 



maximum effect of resistance and strength. The num- 
ber of layers of reinforcement can be varied as desired. 
From the experiments the inventor has made he has 
determined that it is possible to secure the same de- 
gree of resistance to projectiles as a given steel plate 
with from 33 to 50 per cent less metal. The advan- 
tage of such a plate, he points out, in addition to its 
high degree of resistance to penetration, is the facility 
with which it can be repaired. 

Concrete boats are not altogether a novelty in the 
United States. An engineering firm in Missouri has 
been engaged for some time in building small concrete 
power-propelled boats for river use. 





A Floating Bridge on the Po Supported on Reinforced Concrete Pontoons. A Reinforced Concrete Pontoon for the Bridge at Pavia. 
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Henri Becqnerel. 

Antoine Henri Becquerel died in Paris on August 
25, 1908. With his death there has passed away one 
of the world's most distinguished physicists, one of a 
line of distinguished men of science. 

Prof. Henri Becquerel was the grandson of a cele- 
brated physicist, Antoine Cesar Becquerel, and the 
son of an equally illustrious physicist, Alexandre Ed- 
monde Becquerel. At the time of his death Henri 
Becquerel was professor of applied physics. When he 
first began his course of lectures in 1892, at the Mu- 
seum, with characteristic modesty he never once 
referred to his own name in passing in review work 
of his predecessors, despite the fact that these prede- 
cessors were his father and his grandfather. His edu- 
cational activities were not confined to the Museum, 
for he was actively engaged at the Conservatoire des 
Arts et Metiers, and was also one of the Chief Engi- 
neers of the Department des Ponts et Chaussees. 

Henri Becquerel first came prominently before the 
public when he began the investigation of phosphores- 
cent and fluorescent substances shortly after the dis- 
covery of the X-rays, for the purpose of ascertaining 
whether their phenomena might not be attributed to 
causes similar to those which give rise to the prop- 
erties of the Crookes tube. He found that they pro- 
jected emanations entirely different in character — 
emanations which have been fittingly named "Becque- 
rel rays." 

Born in 1852, Henri Becquerel entered the Ecole 
Polytechnique at the age of 20. The three years from 
1874 to 1877 were spent at the Ecole des Ponts et 
Chaussees, a preparatory school in which the con- 
struction of roads and bridges and civil engineering in 
general is taught. Although an engineer by training, 
Becquerel was soon attracted to the study of pure 
science, following in the footsteps of his eminent 
grandfather and father. In 1878 he entered the Mu- 
seum of Natural History, an institution with which 
the name of Becquerel will be ever linked. Since 1895 
he filled a professor's chair at the Ecole Polytechnique. 
He was a member of the Academy of Sciences since 
1889. 

Becquerel's laboratory work was admirably sys- 
tematic. For weeks he experimented and observed the 
results of his experiments in accordance with a well- 
defined plan. Probably it would not have been impos- 
sible for him to have stated far in advance what par- 
ticular phase of scientific research was to have re- 
ceived his attention on a certain day a year hence. 
And this systematic plan, which he followed more or 
less throughout his entire career, may be considered 
a continuation of the work of his father and grand- 
father. Despite the fact that there was hardly a 
branch of pure science in which he did not make some 
important discovery, he occupied himself chiefly with 
the problem of those mysterious luminous phenomena 
which his father before him had studied, and the 
solution of which his grandfather had dimly foreseen. 
This continuity of scientific purpose and investigation 
lends a peculiar interest to the labors of the Bec- 
querel dynasty. 

Henri Becquerel labored long and faithfully in the 
fields of electricity, magnetism, optics, and meteor- 
ology, but the researches which he carried on in these 
fields are really part of a well-defined system having 
for its object the study of electro-optic phenomena 
such as the invisible infra-red spectrum and the ab- 
sorption of light. All his investigations were carried 
on in the physical laboratory of the Museum, of Nat- 
ural History which was the scene of the labors of his 
father and grandfather before him. Starting with 
Faraday's splendid discovery of the relation of electro- 
magnetism to light, Becquerel succeeded in showing 
the existence of a fundamental relation between the 
rotary magnetic power of bodies and a very simple 
function of their index of refraction. The limitations 
of this article prevent me from following in detail the 
interesting development of Becquerel's theories. Hun- 
dreds of observations were made which lead to the 
conclusion that the phenomena of electro-magnetism 
are intimately connected with the speed of propagation 
of luminous waves, and to an inter-molecular magnetic 
action. Negative rotations in the plane of rotation of 
light were studied minutely, and clearly and simply 
explained. The Faraday phenomena were discovered 
in gases, an entirely new domain, by means of won- 
derfully ingenious and sensitive apparatus. The mag- 
netic influence of the earth as part of this systematic 
plan of investigation was likewise studied, and the 
results obtained have fully confirmed the conclusions 
which have been inductively drawn by scientists. So 
far, indeed, were these investigations carried, that a 
method was devised for determining the rotary mag- 
netic power of a body, and of ascertaining by simple 
optical measurements the absolute intensity of terres- 
trial magnetism. Naturally Becquerel was ready to 
approach from an entirely new standpoint the phe- 
nomena of atmospheric polarization, with the result 
that he had made discoveries that are ill described by 
the simple word "startling." 



Becquerel's study of invisible infra-red radiations 
was not the least interesting work which ha accom- 
plished. Here he followed directly in the footsteps of 
his father, who had discovered that these thermo- 
rays cause the phosphorescence of a substance which 
has been previously rendered luminous. This may 
be said in a measure to be the starting-point of the 
discovery of the radio-activity of matter. By project- 
ing on a phosphorescent surface discontinuous spec- 
tra of incandescent metallic vapors, he discovered a 
series of rays, the existence of which had never been 
suspected. He was thus led to examine the invisible 
vapors of different metals. This opened up an en- 
tirely new field in spectroscopy. 

•Becquerel's interesting investigations of the absorp- 
tion of light by various bodies bring us nearer to the 
subject of radio-activity; for the compounds of uranium 
were used in studying the phenomena of phosphores- 
cence. He proved the variability of the spectra with 
the direction of the luminous vibrations by which 
they were traversed. All these researches led to a new 
method of spectrum analysis, based on the indepen- 
dence of the various substances of which a single 
crystal is composed, and rendering it possible to de- 
termine the structure of the crystal without fracture. 
It was this work that earned for him a place among 
the members of the Academy of Sciences. While con- 
tinuing his studies of phosphorescence and light, he 
still found time to investigate fluorine. 

It is impossible in the brief space at my disposal 
to enumerate all the discoveries which have been made 
by Prof. Becquerel. A modern scientific bibliography, 
however, would be very largely composed of studies 
bearing his name; they would include monographs of 
all kinds on radio-active substances and radio-activity. 



The Ratean System of Power Generation from 
Exhaust Steam. 

Of late there has been a very considerable amount 
of work done in the reclaiming of the "large powers 
usually dispersed to waste in the exhaust of the heavy 
power engines of mines and steel works. The common 
type of hoisting engine running with high-pressure 
steam and exhausting to atmosphere is by itself an 
extremely inefficient power unit. It has for many 
years been apparent that some means of collecting 
and utilizing the considerable energy carried in these 
high-pressure exhausts would introduce great econo- 
mies in the working cost of an establishment. With 
the development of the steam turbine it became evi- 
dent that here was a machine suitable in every way for 
operation, in conjunction with a condenser, at a steam 
supply of atmospheric or slightly higher pressure, but 
to adapt the low-pressure turbine for operation with 
the exhaust steam of winding or rolling mill engines 
meant facing the difficulty that such a steam supply 
is extremely intermittent. It became necessary^ there- 
fore, to devise some means of leveling the pressure or 
supply of the exhaust steam available so that the tur- 
bine should receive steam supply constant in pressure 
and volume. Prof. Rateau, of the School of Mines, 
Paris, invented and patented what he terms heat ac- 
cumulators, which, interposed between the main engine 
exhaust and the turbine supply, serve the purpose of 
economically receiving and storing the exhaust steam, 
giving up a constant pressure supply to the turbine. 
The first working application of this system was made 
in France in the year 1902 and its success is well ex- 
emplified by the very many similar installations which 
are now at work in England, on the Continent, and 
in America. The first plant to be put down in Great 
Britain was that of the Steel Company of Scotland 
for their Hallside works in May, 1905. 

As will be readily understood, the accumulator is 
the essential feature of this modern means of generat- 
ing power from exhaust steam. This invention is 
based upon the well-known principle regarding the 
reciprocal action of saturated steam and steam-satu- 
rated water; when these two fluids are brought to- 
gether they preserve a state of equilibrium, and any 
variation in this balance determines the transforma- 
tion of either steam to water or water to steam with a 
definite heat liberation or absorption respectively. 
This principle is applied in a number of types of ac- 
cumulator, any one of which may be adopted as 
desired by the engineer or as deemed expedient under 
certain local conditions. The most usual form of ac- 
cumulator, known as the water type, consists of a 
cylindrical shell carrying two or more oval perforated 
tubes running throughout its length. The main engine 
exhaust feeds into the oval tubes and Is spread or dis- 
persed into the water which just covers ,tUe tubes, a 
baffle plate over the tubes serving to prevent priming 
of the accumulator, from the upper portion of which 
steam is drawn direct for the turhjne supply. Several 
of these accumulators may be used where large pow- 
ers are handled, or a large single accumulator can be 
arranged with two or more compartments divided off 
by a suitable horizontal diaphragm. The accumulator 
is fitted with the necessary special automatic relief 
valves, draw valves, water level regulators, gages, etc. 
As will be 'understood, the arrangement of the long, 



finely perforated tubes insures the thorough and rapid 
circulation of the water. .In other types the circula- 
tion of the water has been obtained by means of steam 
injection, pumping water over trays, and mechanical 
agitation. 

Another type of accumulator which is giving every 
satisfaction in use is one Which consists of an in- 
closed vessel packed with a very large quantity of 
scrap iron so that an enormous surface of metal is 
interposed in the main engine exhaust. Thus in some 
few cases where old rails and other similar metals 
abound an old boiler shell has been packed with these 
and served very well as an accumulator. It will be 
evident in this case that the regeneration depends 
upon the quantity of water condensed by the mass of 
rails and held up in the interstices between them. — 
The Electrical Magazine. 



The Current Supplement. 

The current Supplement, No. 1705, presents an ex- 
cellent portrait of the late Prof. Henri Becquerel. The 
fourth dimension is simply discussed by H. Addington 
Bruce. In an excellent article Ernest Solvay discusses 
some novel ideas suggested by the experiments of 
Myers, Dixon, Baker, Lebeau, and others to formulate 
the general principles which distinguish absolute 
physico-chemical reactions between absolutely pure 
substances from thermo-catalytic reactions effected by 
an organization which is developed under the influence 
of foreign bodies. In other words, Mr. Soivay shows 
the relation which physico-chemistry bears to biology. 
Under the title 'An Economical Fire Alarm," an article 
is published which describes how a locomotive tire 
can be used as a village fire-alarm bell. The Bellini- 
Tosi experiments in . directive wireless telegraphy are 
described in detail. The second installment of the 
article on Galvanizing appears. "Free Lime in Ce- 
ment" is the title of an article which gives many a 
useful suggestion. H. M. Ripley writes competently on 
applications of oil-burning apparatus. Physiology has 
long since passed the stage where unaided observation 
alone is of value, and has become pre-eminently an 
experimental science. Its modern tendencies are ex- 
cellently set forth by Prof. Frederic Schiller Lee of 
Columbia University. Pictures of the wreck of the 
Zeppelin airship are also published, and an account 
of the circumstance which brought about the destruc- 
tion of the great craft. 



Current Rushes During Switching. 

In a recent >' ssue of the Electric Journal, Mr. J. S. 
Peck deals with the current rushes at switching on 
transformers. When transformers at low frequencies — 
25 to 33 alternations — are switched on to a circuit there 
are at times heavy rushes of current sufficient to open 
circuit-breakers, although these may be set for a cur- 
rent much in excess of the full-load current. It is 
shown that these take place when the phase of the 
impressed voltage is at or near zero, since if there 
happens to be no residual magnetism in the trans- 
former and the switching on is at the instant the im- 
pressed voltage is zero, the maximum induction in the 
iron will be double the normal induction, and the 
primary current double or more than the normal ; the 
effect of the ohmic resistance will be to reduce the 
current to the normal after a few complete periods 
have elapsed. The effect of residual magnetism will be 
either to increase or reduce the maximum value of the 
induction, according to its value and direction, in re- 
lation to the phase of the impressed voltage at the in- 
stant of switching. The reason that this phenomenon 
is practically unknown at high frequency is that on 
these circuits transformers are seldom worked at a 
higher induction than 6,000 c.g.s.-lines per square cen- 
timeter, while on 25 alternation circuits inductions of 
twice this value are adopted. 

m i ■ i m 

The use of kieselguhr in Germany is now very ex- 
tensive, states the United States consul at Chemnitz, 
who furnishes the following information concerning 
the deposits of infusorial iarth in Germany and the 
articles manufactured therefrom: Large amounts are 
employed in the manufacture of dynamite, where the 
remarkable absorbent properties of the material come 
into play. Its use alone as a fertilizer, and also in the 
preparation of artificial fertilizers, especially in the 
absorption of liquid manures, is widespread. There is 
also an extended use of the earth for rapid filtration 
purposes, as well as for covering steam pipes, lining 
refrigerators, and filling the walls of fireproof safes. 
In the manufacture of water glass, of various cements, 
of glazing for tiles, of artificial stone, of ultramarine 
and various pigments, of aniline and alizarin colors, 
of paper, sealing wax, fireworks, gutta-percha objects, 
.Swedish matches, solidified bromine, scouring pow- 
ders, papier-machg, and a variety of other articles, 
there is a large and steadily growing demand. For 
some of the purposes in question, and especially when 
kieselguhr is used to absorb nitro-glycerine in the 
preparation 'of dynamite, it is of prime importance 
that the earth should be freed as far as possible from 
moisture. 
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Test of a Full-Sized Bridge Cbord. 

To the Editor of the Scientific American: 

An editorial article in your last issue on "Proposed 
Test . of Pull-sized Blackwell's Island Bridge Chord," 
contains an error to which I beg leave to call your 
attention. 

The test with small tubes for the steel arch bridge 
over the Mississippi River at St. Louis was not actu- 
ally made, but had been proposed by Col. Plad, who 
at that time was Capt. Eads's principal assistant. 

By referring to Prof. Woodward's "History of the St. 
Louis Arch Bridge," page 119, you will also find indi- 
cated the reason why the proposed test was not car- 
ried out, i. e., the necessity to avoid even small ex- 
pense, a reason which does not apply in the case of 
the Blackwell's Island bridge. Gustav Lindenthal. 

New York, August 31, 1908. 



Proposed Rearming of Our Warships. 

To the Editor of the Scientific American: 

I follow all articles on the United States navy very 
closely. In fact, I take your paper solely for the infor- 
mation that I get on our navy as well as those of other 
countries. 

I- have read Mr. H. M. Kennard's article closely and 
enjoyed it, and indorse his sentiments heartily. If 
opinions from readers and laymen are in order, I 
would like to present a few ideas of my own. If his 
ideas of modernizing our next latest battleships of 
"Georgia" and "Connecticut" classes and making 
"Dreadnoughts" are practicable, it is an excellent 
thought. But it occurs to me that these are very 
formidable ships, and would give good accounts of 
themselves in any line of battle. If any changes are 
to be made, why not substitute two 45-caliber high- 
power 12-inch rifles for the four 10-inch rifles pro- 
posed by Mr. Kennard? 

In a four-mile engagement one new 45-caliber 12- 
inch would do more damage than two 10-inch and re- 
quire fewer men to handle it. These 12-inch rifles 
could be placed one in a turret on the beam. It would 
hardly be worth while to take out 8-inch guns and 
put in 10-inch. If a change is made, substitute 12-inch. 
Another cogent reason for putting in 12-inch guns is 
to keep down the number of calibers of guns on a 
ship. 

If Mr. Kennard's suggestions were carried out, the 
"Connecticut" or "Georgia" would have ¥2, 10, 8, and 
6-inch rifles on her. Substitute 12-inch for the 8-inch 
and leave out the 6-inch and you would have real 
"Dreadnoughts." The 12-inch ammunition passages 
and hoisting gearing could be extended to the two 
new turrets instead of installing an entirely new 
size. 

My idea is that if any changes be made, they should 
be on the ten or twelve new cruisers of the "Washing- 
ton" and "Tennessee" classes. 

Take the "Tennessee" for instance, with her four 
8-inch rifles. She could never get into a modern sea 
fight because the battle will be fought at four or five 
miles' range, and her 8-inch guns would be harmless, 
while she would be exposed to the fire of modern 12- 
inch rifles, and not being able to return the fire would 
have to. get away if she could. Suppose four 12-inch 
rifles were put in place of the four 8-inch, and all of 
her fourteen 6-inch guns were replaced by ten 5-inch 
rapid-fire rifles, and all her flying bridges and mili- 
tary masts were taken off and the tripod skeleton 
mast placed. Enough weight could be saved on these 
fine 13,500-ton cruisers to make these changes. Then 
the ten or twelve practically useless new armored 
cruisers wbuld make a fleet of fast 20 to 22-knot bat- 
tleship-cruisers. . These cruisers could operate with 
the new "Dreadnought" class of battleships now build- 
ing, and when a battle came on could take their places 
in the first line and stay there too. With new 45- 
caliber 12-inch rifles they would be good matches for 
anything excepting new "Dfeadnoughts." 

Now suppose four of these new "Tennessee" cruisers 
with the 12-inch 45-caliber rifles are cruising on the 
flanks of a fleet and come in touch with the enemy. 
They stand some chance of sinking detached battle- 
ships of the latest design, or of getting away in case 
the enemy is too strong. With the puny four 8-inch 
rifles they could neither keep the enemy off nor get 
away from 12-inch guns. Six-inch rifles are obsolete. 
They are not heavy enough to sink anything, or «ven 
get in reach of anything, and are too heavy to keep 
off torpedo attacks. 

My idea would be to take all the 6-inch batteries 
off the new cruisers, substitute one-half the number 
of rapid-fire 5-inch and then place four 12-inch 45- 
caliber rifles in two turrets on these ships. Certainly 
on a displacement of 13,500 and 14,500 tons this can 
be done, by doing away with the heavy flying bridges, 
cranes, military masts, etc. Why haul hundreds of 
tons of 6-inch ammunition besides the. guns around 
when neither would be effective in a modern sea flght? 
Better do away with the 6-inch guns entirely and use 
the displacement to carry ammunition for four modern 



12-inch rifles, after providing a light rapid-fire bat- 
tery to keep off torpedo attack. When a fleet is cruis- 
ing thousands of miles away from home, the more 
homogeneous the fleet can be made in respect to size, 
speed, and uniformity in size of guns, the more effec- 
tive will that fleet be. What use would 10,000 tons of 
6-inch shells be to a fleet of "Dreadnoughts" that need- 
ed 12-inch shells? 

By battleships as well as cruisers all having their 
main armaments 12-inch, one ship could supply an- 
other's needs before and after battles on far-away sta- 
tions* to say nothing of the extra guns and gun re- 
pairs that would be carried by a fleet on a distant 
station. 

It would seem to me very inexpedient to introduce 
another caliber into the United States navy. The 
10-inch gun is carried on a very limited number of 
our cruisers. Why not do away with it also and 
make the 12-inch the one and only heavy rifle in the 
United States navy? Then one ship could supply an- 
other in case of need, and all could fight with equal 
effect in the battle line. A. B. Wingfield. 

Charlotte, N. C, August 15, 1908. 

[To change the armament of a ship in the way sug- 
gested by our correspondent is a far more complicated 
problem than is generally supposed. The concentrated 
weight of a 12-inch gun emplacement would so seri- 
ously affect the stresses in the hull structure of a 
cruiser as to call for costly changes and an increase 
of hull weight. The strongest objection would lie in 
the light 6-inch armor protection, and the fact that 
the increase in gun and turret weight would sink this 
light armor belt even lower in the water than it now 
is. Such changes have been frequently proposed in 
other navies; but the consensus of opinion is that 
appropriations are best expended on absolutely new 
construction. — 'Ed.] 

REPAIRING RAILROAD PICKS. 

BY I. C. BATLET. 

The body of a pick is generally made of a low-grade 
steel, but the points are either of cast steel or high- 
grade tool steel. 



grade steel jaws as much as the high-grade steel points. 
So instead of splitting open the ends of the pick, the 
blacksmith split the steel point as shown to the right 
of No. 4. When those came back to the shop for re- 
pairs, they were generally as Seen to the left of No. 4, 
and only needed the points put to the emery wheels. 







REPAIRING RAILROAD PICKf, 

On account of the body being of a low grade, it is 
no unusual thing for an energetic laborer, when ham- 
mering the pick down upon the helve or handle, to 
split the eye or even burst it open. 

For this reason, in one of the railroad shops, where 
many of these picks are repaired, the blacksmith con- 
ceived the idea of drilling two holes near either side 
of the eye, as shown in No. 1, and inserting a couple 
■of countersunk rivets, after which he declared that 
very few picks came to him for repairs in that par- 
ticular spot. But to my mind the best wrinkle he 
gave to me was in welding the steel points on the 
ends. 

No. 2, at the right-hand side, shows one of the usual 
manners of doing this. The ends of the pick are split 
open for a little way, to take the point, which is made 
wedge shape at one end, and the whole welded to- 
gether and brought to a point, as in No. 1. But it was 
noticed that when these same energetic laborers used 
their picks for levers, they came back to the shop with 
the points missing, ar-d wide open jaws, as shown to 
the left of No. 2. 

Another method, called the German, I believe, is 
to weld a piece of steel on one side the point, as shown 
to the right of No. 3. When any of these came back, 
they were worse than the first, for they came back 
not only minus the point, but the half -welded jaw. 

It will also be seen that in both of the cases men- 
tioned, the wear and tear of the pick is on the low- 



Kitchen Ice-Making machines. 

Consul-General Robert P. Skinner writes that kitchen 
ice machines have been upon the market in France 
for a dozen years, but apparently they never have ad- 
vanced much beyond the interesting scientific toy stage. 
In the chief bazar of Marseilles one model remained 
on hand the price of which was 75 cents, and the sales- 
man said that it had been imported from the United 
States. In this device, similar in form to a domestie 
ice-cream freezer, the water is placed in a tin recep- 
tacle, which is plunged into nitrate of ammonia. After 
agitation, ice is formed and withdrawn from the tin. 

Better machines of French manufacture were upon 
the market for a long time, and sold for from $6 to 
$10. The manufacturers claimed that the nitrate of 
ammonia could be used over and over again, but in 
practice this appears not to have been the case. So 
much dissatisfaction followed the sale of these de- 
vices that most of the local dealers soon ceased to 
handle them. 

At the present time one reliable Marseilles house is 
selling with satisfactory results another form of freez- 
ing machine, worth from $17.37 to $27.02, according 
to size. No. gives 300 grammes (10.58 ounces) of ice 
per thirteen minutes; No. 1, 600 grammes (21.16 
ounces) in fifteen minutes; No. 2, 1,200 grammes 
(42.32 ounces) in fifteen minutes, and No. 3, 2,400 
grammes (84.64 ounces) in twenty minutes. This de- 
vice consists of a porcelain recipient for the water, 
which is placed inside a larger recipient containing 
either nitrate of ammonia or sulphuric acid and sul- 
phate of soda. The whole, when tightly closed, is 
fitted to a curved iron frame, which once set in mo- 
tion by the hand continues rocking automatically a 
sufficient time for the production of the ice. The 
manufacture of artificial ice in most French cities is 
now carried on upon such a scale that- it is scarcely 
profitable to make use of domestic ice-making ma- 
chines, which nevertheless appear to have a consid- 
erable utility in hot countries where modern ice manu- 
facturing and distributing methods do not exist. 



Railway Progress In Northern Nigeria. 

With regard to the progress of the railway in North- 
ern Nigeria, it is reported that heavy shipments for 
the first year's work have been begun, and that 25,000 
tons of material will be delivered on the Niger by De- 
cember. Track-laying will begin in the autumn, and it 
is hoped that the first section of the main line to Kano, 
a section of some 150 miles, will be completed by Sep- 
tember of next year. Engines and rolling stock for the 
construction of trains will be at Baro, the commence- 
ment of the line, in August. Earthworks on the first 
section are completed to the seventy-fifth mile, and 
work is proceeding to mile 100. Unfortunately, prog- 
ress has been somewhat hampered owing to the ex- 
ceptionally low water of this and last year. Important 
schemes regarding land tenure and the deepening of 
the Niger waterway are now under the consideration of 
the colonial office. 



A Process for Staining Wood. 

Hitherto wood has been stained by impregnating it 
while still fresh, with a TOlution of some coloring 
matter. The solution was squeezed into the wood 
under a high pressure. According to a new Swiss 
process the wood is impregnated with a solution of a 
coloring matter in hydrocarbons such as petroleum. 
For this purpose the wood is placed in a cask filled 
with the colored solution so as to be completely covered. 
There it remains until it is thoroughly impregnated by 
the solution. The staining in the cask may be effected 
with or without pressure, cold or warm. In this man- 
ner it is possible to stain any wood, either fresh or dry. 



In Electrical Engineering a description is given of 
a rotary converter, which is self-synchronizing when 
thrown upon the line. Starting is effected from the 
alternating side. To start it, it is only necessary to 
close the high-tension switch and turn the hand-wheel 
of a controller first to the starting position and then 
to the running position. The set can be brought up to 
speed ready to supply direct current. The machine is 
provided with an amortisseur specially designed to 
give a good starting torque. It is able to start and run 
up to synchronous speed with no more than one-fifth 
of the normal voltage on the slip rings. This low 
voltage at starting, which is obtained from tappings 
on the transformer, is an important feature, as it en- 
ables the starting current to be kept down to the full 
load value, and there is no sparking or burning of the 
brushes during starting, such as coihmonly occurs 
when a high- voltage rotary is starting up from the 
alternating-current side. 
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THE BBITISH 38-KNOT DESTROYER "SWIFT." 

The question of warship speed has been occupying 
a good deal of attention lately, and general interest in 
the subject has been considerably quickened by the 
performance of the United States cruisers of the 
"Chester" class and of the British "Indomitable." 
There have been many assertions made as to what ship 
is entitled to bear the distinction of being the fastest 
warship in the world; and although such discussions 
have as a rule been confined to vessels of good sea- 
going and sea-keeping qualities, the question in its 
wider bearings has been answered very emphatically 
by the British special-type torpedo-boat destroyer 
"Swift." On her preliminary trials this vessel main- 
tained for some hours a speed of 38.3 knots or nearly 
45 miles an hour — higher by three knots than the best 
four-hour performance ever achieved; and by modify- 
ing the propellers it may be possible to get a higher 
speed out of her. 

The "Swift" was laid down in October, 1906, at the 
works of Messrs. Cammell, Laird & Co. at Birkenhead, 
and was built to the designs of the builders, modified 
and improved by Sir Philip Watts, the director of 
British naval construction. Her displacement is ex- 
actly double that of the largest torpedo-boat destroyers 
previously built, namely, 1,800 tons; while her length 
of 345 feet falls short by only 36. inches of the length 
of the 10,300-ton United States battleship "Indiana." 
Her beam is 34 feet 2 inches — slightly less than one- 
tenth of the length — and the mean draft is 10 feet 6 
inches. 

The "Swift" is, like all recent British ships, fitted 
with turbine engines on the Parsons principle, de- 
signed to develop the stupendous horse-power, for her 
size, of 30,000, and to give a speed of 36 knots. The 
turbines are in two compartments, and drive four 
shafts with one propeller on each. The furnaces are 
fitted for the burn- 
ing of oil fuel only, 
the carrying capac- 
ity being 180 tons; 
and it is the sub- 
ject of considerable 
comment that this 
is no greater than 
the quantity car- 
ried by the 800- 
ton 33-knot destroy- 
ers of the "Tartar" 
class, which imme- 
diately p r e c eded 
her. The armament 
of the "Swift" is 
limited to four 4- 
inch (25-pounder) 
rapid-fire guns and 
two 18-inch torpe- 
do-tubes. 

After her speed, 
the most remark- 
able feature of the 
"Swift" is her cost. 
This amounts, in 
the case of the hull 
and machinery, to 

$1,237,310 and to $14,150 for the armament, a total of 
$1,251,460. This is a huge price to pay for a vessel 
of only 1,800 tons and practically without any fighting 
power, and may be profitably compared with the fig- 
ures given below for typical cruisers and similar 
war vessels in the British and in the United States 
navies. 

The greater -part of the cost of the "Swift" is, of 
course, absorbed by her speed; and in this connection 
it may be interesting to note that if the "Indomitable" 
had been designed for 23 knots instead of 25, it is 
estimated that she would have cost $1,500,000 less 
than she actually did; and that if the "Dreadnought" 
had been designed for 18.5 l:nots instead of 21, she 
would have cost $2,150,000 less. Since Great Britain 
has four "Indomitables" and eight "Dreadnoughts" 
built, building, or projected, the total saving would 
have been no less than $24,000,000 — sufficient to build 
another three battleships. 

It is not known whether the British Admiralty in- 
tend to repeat the "Swift," but it is regarded as very 
improbable. At a time when it is so difficult to get 
money from the government for purposes of national 
defense, it is likely that the Admiralty will find some 
more substantial way of spending money, than in the 
creation of speeds which, however startling, have but 
a very limited military value. 



THE MARI-KANAVE DAM IN SOUTHERN INDIA. 

BY THE ENGLISH CORRESPONDENT OE THE SCIENTIFIC AMERICAN. 

Recently an interesting water-impounding scheme 
has been carried to successful completion in Southern 
India, at the Mari-Kanav6 gorge upon the Vedarati 
River, in Mysore State. Land cultivation in the area 
abounding the river has hitherto been severely handi- 
capped from the shortness of the rainfall, while the 
river, unlike those in the northwestern states, re- 
ceives no reinforcement in its volume from melting 
snows upon the highlands. The result has been that 
the agricultural development of the country has been 
neglected in favor of other parts of the country where 
the natural watering facilities have been supplement- 
ed by a vast network of irrigation channels and 
canals. Such a state of affairs has adversely affected 
the revenue coffers and prosperity of the state. The 
deficiency was realized about a century back and the 
scheme was advocated of constructing a barrage in 
the Mari-Kanav6 Gorge at the point where the oppo- 
site mountain spurs converge, leaving only a narrow 
passage for the course of the river. For over three- 
quarters of a century the project was discussed but 
nothing was attempted in the matter until 1898, when 
requisite designs were prepared. The plans showed 
that the scheme could easily be consummated and 
furthermore at practically little expense. Accordingly 
official sanction to the scheme was obtained and con- 
structional work commenced in t"he fall of the same 
year, and carried on incessantly until its completion 
a few months ago. 

This irrigation scheme is of a "protective" and not 
of a "productive" nature; that is to say, it is only 
intended to act as an insurance upon the crops grown 
in the Chitaldroog district where famine is occasion- 
ally experienced. At the present time it is only in- 
tended to supply water for some 25,000 acres, but in 




Ship. 



Swift (Br.). 
Adventure (Br ) 
Amethyst (Br.) 

Chester (U. S.) 



Type. 



Destroyer 
Scout 
Cruiser 

Scout 



Displace- 
ment, 
(normal) 



1,800 tons 
2.940 tons 
3,000 tons 

3,750 tons 



* Exclusive of armament. 



Length, 345 Feet 5 Beam, 34 Feet 2 Inches 5 Mean Draft, 10>£ Feet ; Displacement, 1,800 Tons ; Horse-Power, 

30,000 ; Builders' Trial Speed, 38.3 Knots. 

THIRTY-EIGHT KNOT OCEAN DESTROYER " SWIFT," THE FASTEST VESSEL AFLOAT. 

the near future it may be found advantageous to 
increase this area when it is ascertained what the 
catchment area, which is 2,075 square miles in extent 
and contains several tanks, will yield. The lake that 
has been formed by throwing the barrage across the 
mouth of the gorge is one of the largest artificial 
Sheets of water in the world, having an area of 
34 square miles and containing 31,000,000,000 cubic 
feet of water, when filled to its maximum capacity, 
when there is a depth of 130 feet of water on the up- 
stream face of the structure. 

The general design of the barrage may be gathered 
from the accompanying illustrations. At the point 
where it is built between the jutting crests of the 
mountain range on either side the neck of the gorge 
is about 1,250 feet in width at the level of the road- 
way of the barrage, in a straight line; but the dam 
does not extend in a direct line, the slight deviation 
being necessary to secure the fullest advantage of the 
hard rock course for the foundations. 

The barrage is built throughout of rubble masonry. 
At roadway level it is 1,350 feet in length, and 142 
feet above the bed of the river, while the foundations 
are carried down to a further depth of 25 feet. At 
the toe the masonry is 150 feet in thickness, tapering 
to 15 feet at river level (119 feet) whence it rises 
perpendicularly to the top. Altogether 6,000,000 cubic 
feet of masonry have been worked into its construc- 
tion and under the present head of 110 feet it is 
practically water-tight. 

The barrage was constructed exclusively by native 
labor, and considering its dimensions it is probably 
one of the cheapest structures of its character that 
has ever been built, the dam itself costing only $675,- 
000. But little inconvenience or interruption in build- 
ing was created by the river from the simple fact 
that for four . months in the year it runs very low. 



Speed 
nominal) 



36 knots 

25 knots 
23 knots 

26 knots 



Four 4-in. 
Ten 3-in. 
Twelve4-in 
Two 5-in. 
Six 3-in. 



Cost. 



(1,851,460 

1,142,130 
1,148,130 

1,625,000* 



In the monsoon seasons the floods were discharged 
over a temporary weir formed by retaining a section 
of the dam at a lower level for this express purpose. 
In view of the fact that it is very probable that 
water will be required in the near future for electrical 
purposes, owing to the discoveries of promising gold- 
bearing ground within 18 miles of the dam, while 
vast quantities of manganese ore exist in the sur- 
rounding hills, it was found necessary to place the 
out-fall sluices at a height of 60 feet above the river 
bed in order to secure the requisite head of water for 
such a hydro-electric project. The water falls from 
these sluices into the river bed downstream, where 
it is picked up again by a small dam five miles lower 
down, where the head' sluices are placed and whence 
the irrigation canals commence. In this manner from 
60 to 130 feet of water is rendered available for a 
1,000-horse-power hydro-electric station. Although by 
placing the sluices in the main dam, which are of the 
Stoney patent type, at a height of 60 feet entails a 
certain loss of water, such is practically insignificant, 
since the capacity below this level is only six per 
cent of the whole. 

When constructional work was in full swing over 
5,000 natives were employed, and the undertaking 
offered a novel and interesting example of the cheap- 
ness of manual labor as compared with the mechan- 
ical appliances. In India there exists a class of labor- 
ers generically described as "nowgunnies," or pro- 
fessional stone carriers, who owing to their capacity 
for hard work are in great demand for such enter- 
prises as this. They are of powerful physique and 
possess considerable stamina. They will work for 
ten hours a day and transport from 70 to 150. pounds 
of stone per man. They form gangs according to the 
character of the work in hand ranging from 2, 4, 8, 
12, to 16 men per unit. How they handle the largest 

Stones may be gath- 
ered from the ac- 
companying illus- 
tration, and al- 
though such trans- 
port seems some- 
what slow in com- 
parison with the 
p o s s i b ilities of 
handling plants, 
yet they prosecute 
their task very en- 
ergetically, and the 
scale of pay rang- 
ing from 10 to 16 
cents per man per 
day is so low as to 
render such labor 
far cheaper than 
mechanical trans- 
port. Indeed, a 
complete installa- 
tion of the latter 
was laid down, a 
cable being stretch- 
ed across the gorge 
over the site bring- 
ing the stone di- 
rect from the quarries on the hill sides to the site 
ready for setting; but this had to be abandoned ow- 
ing to its being far more expensive than the "now- 
gunny" labor. These men carried the masonry from 
the end of the railroad track connecting the site of 
the barrage with the quarries to its destination, and 
placed it in position. The stone is hematite quartzite. 
In the formation of the lake thirty-two villages and 
farms were submerged, the owners being reinstated 
on other suitable sites or compensated in money. 
Among the subsidiary works the most important is an 
aqueduct 3,000 feet in length built in solid masonry 
and carried on arches. The irrigation channels radiate 
on either side of the river from the "anicut" or weir, 
five miles below the main barrage, for several miles, 
feeding in turn numerous smaller branch channels. 
The main canals are 32 feet in width at the water 
level, tapering with 1 to 1 slopes to 20 feet at the 
bottom, and carrying a depth of 6 feet of water. 
Although the maximum depth of the lake is 130 feet 
on the up-stream side, it is only being filled to 110 
feet at present, this being ample for existing necessi- 
ties. The toal cost of the undertaking has been 
$1,650,000, of which the barrage itself represents $675,- 
000, and the channels $412,500. Precisely what benefits 
it will bestow upon the surrounding country may be 
gathered from the fact that the land was formerly as- 
sessed at only 3 cents per. acre in many instances. By 
supplementing the natural rainfall, which is only about 
16 inches per year, with water from the lake. formed 
by the barrage, and rendering it possible to raise rice, 
sugar-cane, tobacco, and other equally profitable crops, 
the assessment including sufficient water supply for 
two crops- has been increased to $1.30 per acre. That 
it. will result in the land being converted from its 
existing state of barren sterility to a flourishing agri- 
cultural district is already being amply demonstrated. 
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The Left Bank Sluices at the Distributing; " Anicut." 



The "Anicut" Five Miles Below the Main Dam. 




A 28-Foot Cut Through Rock on the Right Bank Distributing Channel. 





The Mari-Kanave Dam, 1,350 Feet Long. Maximum Depth of Water, 130 Feet. 




Section of Right Bank, Main Channel 30 Feet Wide at Water Level by 20 Feet 
at Bottom, Carrying Six Feet of Water. 



View of the Country Submerged by the Impounded Water of the 
Vedarati River. 




Masonry Aqueduct 3,000 Feet In Length Conveying Water from the Barrage. 

THE MABI-XANAVE DAM IN SOUTHERN INDIA. 
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ANTIQUE BRONZE CANNON AT ANNAPOLIS AND 
WASHINGTON. 

BY DAT ALLEN WILLEY. 

The cannon collections at Annapolis and Washing- 
ton embrace marine as well as land artillery pieces 
used on deck and in fortification, manufactured at 
some of the most noted gun factories of the Old 
World. They include parts of batteries on the ill- 
fated Spanish fleet and guns from land defenses in 
Cuba; and the war with Mexico, that of 1812, and even 
the Revolutionary war are brought to mind by the 
carronade, the mortar, and field guns of antique type. 
Indeed, so rare and so really artistic are some- of 
the creations of the old-time gunmakers, that it would 
seem as if these should be more carefuljy preserved, 
and at least sheltered from the elements, instead of 
being exposed in the open as they are, where rain and 
sun can injure if not obliterate their delicate tracery. 

Studying these weapons of the past, one is struck 
with the care displayed in fashioning and finishing 
them. The work upon breech and barrel plainly shows 
that even religion entered into their manufacture; and 
some of them bear inscriptions showing that they were 
sent away to the wars with the blessing of the Church. 

The contrast between the smooth black tube of to- 
day without sign or letter and these elaborately 
chased and scrolled trophies of the past is indeed re- 
markable. The modern disappearing rifle or turret 
gun looks peaceful beside one of the older pieces; 
though the latter is as a child's toy in contrast with 
the modern weapon, that can hurl its half-ton projec- 
tiles some 20 to 25 miles. Perhaps the old Chinese 
idea of having an instrument of war appear threaten-" 
ing was favored by the European designers, for in 
the collection we see ships' guns in which the breech 
was molded to represent the head of a griffin — an un- 
canny sight to say the least. One of the largest car- 
ronades on the Naval Academy grounds has this de- 
sign. Another has the breech partly finished to 
represent a human face with great staring eyes, the ' 
face standing out of a framework of leaves so dis- 
tinctly that its appearance is startling. Another piece 
has the head of an ogre on the breech. 

The • French and Spanish guns of the seventeenth 
century were often elaborately named, and bore mot- 
toes in Latin text indicating that they were "cast 
for the king" or for a "holy war." Several in the 
American collection bear dates showing that they 
came from the Seville and other foundries prior to 
1650. Each has a name, such as Chevalier or Mar- 
quis de , its title evidently obtained from some 

notable family in the country from which it came. 
The title is usually in raised letters across the barrel 
near the breech, which leaves ample room for -other 
ornamentation. So nearly all of the brass and bronze 
pieces are elaborately decorated on the upper parts 
of the barrels. One favorite design is what appears to 
be the face of a cherub or angel surrounded by a halo, 
such as is often seen in religious paintings. Probably 
the designers took their idea from this, but on ^tnost 
of the guns the work is so beautifully done, that even 
after the long interval of time which has elapsed, the 
lines are clear and distinct. The fleur de Us is a com- 
mon ornament, especially on the guns of French work- 
manship, while exquisitely-chased "collars" encircle 



the barrel where it enlarges into the muzzle. Even 
the metal sockets, in which was fastened the rope or 
chain for controlling the movements of the piece 
when in action, are molded into artistic designs. 

As already stated, some of this ancient artillery 
dates back to the seventeenth century. In the opinion 
of ordnance experts, one of the oldest, if not the oldest, 
is a huge mortar in the Annapolis collection. This is 
almost as wide as it is long, and has an opening or 
bore that actually measures 16 inches at its greatest 
diameter. It is believed to be fully three hundred 
years old, as judged by its design and the few charac- 
ters to be traced upon it. Some of the large carro- 
nades, mounted at the entrance of the War and Navy 
Departments and at Annapolis, are 12 feet from 
breech to muzzle; but .their greatest caliber is only 
about 6 inches, and some of the smaller have but 
4-inch caliber. They are made -principally of bronze. 
They are smooth-bore, and though formidable in ap- 
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AN OPTICAL ILLUSION. 

If viewed through a vertical slit, only the horizontal lines show : but if 
the figure be held close to theeye only the vertical lines appear. 



pearance, they are pygmies in destructive force com- 
pared with even the 4-inch rifle of to-day. 

Possibly the most historic guns in the collections 
are two insignificant-looking iron tubes, that stand 
on guard near the north end of the State, War, and 
Navy Building in Washington . facing Pennsylvania 
Avenue. Mounted on the stone wall just above the 
basement, they might be overlooked on account of 
their small size. They are alike in design and dimen- 
sions, being about four feet long, and unlike their 
fellows, destitute of ornament. On one is the inscrip- 
tion "San Mateo," and on the other "San Marco." 
These were two of several pieces of artillery captured 
from the Mexicans by the American fleet operating in 
the Gulf of Mexico. They were mounted in a battery 
defending a Mexican port. After the place had fallen 
into the hands of the Americans, an officer who had 
noted the quaint appearance of the weapons asked 
about them, and was told they had been brought to 
Mexico several centuries before. It is an interesting 
fact, recorded in the history of La Salle, the explorer, 
that in his expedition to the New World -in 1684, he 
had as a part of his armament two small guns which 
the records say were named "San Marco" and "San 



Mateo." The appearance of the cannon at Washington 
proves that they are of very ancient workmanship. 
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THREE OPTICAL ILLUSIONS. 

BY PROP. GU8TAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Vision at extremely short distances is of course in- 
distinct, unless a small diaphragm (pinhole or slit) 
is used to decrease the size of the luminous pencils. 
If, however, the object observed is sharply divided 
into luminous and dark masses, its shape may be rec- 
ognized even when the eye almost touches it. A 
curious transformation in such cases sometimes takes 
place. The accompanying drawing apparently shows 
a dark field crossed by white lines. Yet if, instead of 
being examined at the ordinary distance, it be placed 
at about one inch from one eye, this being kept at 
rest as if looking at some distant object, the figure will 
be reversed, i. e., dark lines will appear on a white 
field. Owing to the very small distance between the 
eye and the figure, the rays emitted by the white 
lines come to a focus far behind the retina. The con- 
vergent beams which have crossed the crystalline lens 
strike the retina as wide luminous stripes, leaving 
but very narrow dark boundaries between them. These 
appear as black lines on a white field. 

The other transformations, by far more curious, 
take place when the same figure is seen through a nar- 
row slit made with a single stroke of. a penknife into 
a piece of dark-colored pasteboard. The slit is kept 
all the time vertical, close to one eye, the other eye 
being shut. The figure, thus examined at a distance 
of about one inch, will appear to be made up entirely 
of vertical lines, the horizontal lines having apparently 
vanished. . Vision in that case is distinct. The ver- 
tical lines are seen nearly as sharply as in the case of 
vision at ordinary distances. This is not extraordi- 
nary if it be borne in mind that the slit decreases the 
width of the luminous pencils, and prevents the for- 
mation of diffusion circles in a horizontal direction only. 
It acts as a diaphragm for the vertical lines, and ren- 
ders no such service to the horizontal lines. But if 
the figure be now withdrawn to the distance of one 
or two feet, the slit remaining in the same vertical 
position and all the other features of the experiment 
remaining unchanged, it will be found that the hori- 
zontal lines, which had vanished, have reappeared, 
while the dark, sharply-cut, vertical lines have entirely 
disappeared. At a distance of one inch the figure was 
exclusively made of vertical lines ; at a distance of one 
foot it contains horizontal lines only. 

Diffraction is the agent of the queer transformation. 
The rays which have passed through the narrow slit 
interfere, and the result of their interference is a 
general blurring and blending of the vertical lines. 
When these were at but a small distance from the eye; 
their image was large enough to remain quite distinct 
in spite of a slight blurring of the edges. But as the 
distance increased, the image became smaller and. the 
blurring relatively more and more important until 
it caused the image to disappear. As to the horizontal 
lines, the extension of the slit in the vertical direction 
is such as to prevent diffraction from blurring their 
horizontal edges. Moreover, they are now at the dis- 
tance of distinct vision, and their image is clearly 
formed right on the retina without any diaphragm. 
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Fig. 1. 




THE NEW DAVIS PROJECTILE TORPEDO, 
Briefly stated, the difference between the standard 
Whitehead torpedo and the new Davis torpedo which 
recently underwent a very successful test is that the 
first carries a charge of gun cotton which is detonated 
against the side of the ship at the instant of contact, 
whereas the latter carries, in addition, a 
smokeless-powder gun which at the in- 
stant of impact discharges a high-explo- 
sive shell into the interior of the ship 
where it is exploded by a short-time fuse. 
The destructive effects of the Whitehead 
torpedo are not as widespread nor so 
fatal as the great size of the charge, 
amounting in the latest torpedoes to 
over 200 pounds, would lead us to expect. 
In the Russo-Japanese war, ships that 
were struck by torpedoes were able to 
proceed to port, or move into some de- 
sired position for repairs, under their 
own steam. The disparity between the size of the 
charge and the extent of the damage is due to the 
fact that the energy of the gun cotton is let loose on 
the outside of the ship, immediately at the skin plat- 
ing. The latter is, of course, subjected to widespread 
damage, a large rent being invariably torn in the side 
of the ship; but it fre- 
quently happens that 
the damage is practi- 
cally confined to the 
outer skin; the walls 
of the inner compart- 
ments proving suffi- 
ciently strong to resist 
the rush of gas and 
prevent the passage of 
any considerable 
amount of water be- 
yond the one compart- 
ment affected. The ob- 
ject aimed at in the 
new torpedo, which is 
the invention of Lieut.- 
Com. Cleland Davis, 
U. S. N., is to attack 
not merely the outer 
skin of the ship, but 
the vitals of the ship 
itself — to enable the 
torpedo to carry its 
high explosive charge, 
or- a portion of it, 
through the inner bulk- 
heads of the ship, 
where it can be deton- 
ated with correspond- 
ingly greater destruc- 
tive effect. 

The means by which 
the above results are 
secured are shown very 
clearly in the accom- 
panying diagram, Fig. 
1, which represents ap- 
proximately the in- 
terior construction of 

the forward portion of the torpedo. At the front is 
the usual war head. Back of this is a section pro- 
vided with two diaphragms, A and B, in which is 
mounted a light gun of large caliber, with a length of 
ten calibers, whose walls are less than an inch thick 
and which weighs less than 350 pounds. It is built of 



a vanadium steel for which a strength of nearly 250,- 
000 pounds to the square inch is claimed, and it is 
the great strength of this metal in proportion to its 
weight which has rendered it possible to mount such 
a gun in a torpedo, and yet keep within the limits of 
prescribed weights and proper balance. The gun is 
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-Section of Forward Portion of TorpedO) Showing the Gun 
with Its Projectile and Powder Charge. 



loaded with a charge of smokeless powder and with a 
high-explosive projectile D. In the photograph, Fig. 3, 
showing the complete torpedo ready for firing, there 
will be noticed projecting from the' war head a short 
horizontal spindle provided with a small screw pro- 
peller. The instant the torpedo enters the water, the 
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Fig. 2.— Diagram Showing the Trolley Wire by Which the Torpedo Was Directed to the Target, and 
the Condition of Target and Torpedo After the Attack. 




Fig. 3.— The Projectile Torpedo Ready for Firing. 

propeller begins to revolve on the spindle, and in so 
doing sets the mechanism in the proper position for 
firing the gun at the moment of contact of the torpedo 
with the side of the ship. At the instant the torpedo 
strikes, the powder charge within the gun is ignited, 
and the projectile driven forward into the interior cf 



the ship. If no fuse is employed, the shell will pass 
entirely through the vessel; but if a short-time fuse is 
adjusted, the shell may be detonated at any desired 
distance within the vessel, say either in the center of 
the boiler room, or in the engine room or magazine, 
where its fragments will necessarily cause a large 
amount of damage. Also, V. e passage of 
the shell and its explosion will serve to 
open several of the compartments of the 
ship, and involve the flooding of a larger 
area than would be possible, or at least 
probable, if the torpedo were one of the 
ordinary type. 

By the courtesy of the inventor we are 
enabled to present several photographic 
views and diagrams, showing the results 
of a test recently carried out at Fort 
Strong, Mass. The cylindrical caisson 
shown in Fig. 5, and in the diagram, Fig. 
2, was built to represent roughly the in- 
terior structure of a warship below the waterline. The 
barge from which the torpedo was fired was moored 
120 feet from the target. The torpedo was slung on a 
trolley wire, which was stretched from the barge to 
the target, in order to insure an accurate hit. The 
experiment was eminently successful. A huge hole was 

torn in the front face 
of the target, and the 
projectile pa ssed 
through four separate 
steel bulkheads, each 
about half an inch in 
thickness; passed out 
through the other side 
of the target; and land- 
ed in the mud 175 feet 
beyond. The reaction 
of the explosion drove 
the after part of the 
torpedo with the gun 
attached 40 feet to the 
rear, and the cylin- 
drical portion of the 
torpedo which had in- 
closed the gun was 
driven 25 feet back- 
ward. The projectile 
did not explode, but 
even in tnis case the 
value of the gun was 
proved in its cutting a 
hole entirely through 
the structure, as is 
shown in the photo- 
graph of the caisson 
taken after the attack. 
Perhaps the most in- 
teresting of the photo- 
graphs is that taken 
at the instant the tor- 
pedo struck, which 
shows in the photo- 
graph the faint white 
line of the wake of the 
approaching torpedo, 
the upward rush of the 
water and gases, and the very distinct white streak 
beyond ' the target, marking the course of the shell 
after it had passed through. 
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Next to gold, petroleum is the most valuable mineral 
product of California. 






Fig. 4.— Instantaneous Photograph of the Attack. Note the Wake of Shell 
to Left, After It Has Passed Through Target. 



Fig. 5.— Target After Attack ; Front Blown Away, and Hole Made 
by Shell Near Right Hand of Boy. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel, 

SWEAT-BAND.— T. . J. Asch, New York, 
N. Y. The invention refers to hats and other 
head coverings, and its object is to provide a 
new and improved band for head coverings, 
notably straw hats, soft and stiff hats and the 
like, and arranged to bear softly on the head of 
the wearer and to readily conform to the con- 
figuration of the head. 




Seating and Lighting. 

THERMOMETER AND OTHER SIMILAR 
DEVICE HAVING SATURATED VAPORS.— 
J. B. Pouenier, 62 Quai des Orfevres, Paris, 
France. The invention relates to improvements 
in devices in which the part sensible to heat 
incloses a saturated vapor the tension of which 
has for its purpose to act as a manometer or 
other member sensible to the pressure, located 
at any distance from the said part sensible to 
heat. It is closely associated with other inven- 
tions described in Mr. Fournier's formerly filed 
applications. The purpose of the said improve- 
ments is to locate on a predetermined length 
the part of the apparatus which is sensible to 
heat. 



Of General Interest, 

LIGHTNING-ROD TERMINAL.— J. P. Tur- 
ner, New York, N. Y. The object here is to 
provide for the speedy dissipation of the cur- 
rent, whereby danger of the rod being over- 
charged and melted is avoided. This is accom- 
plished by passing the rod through a substan- 
tially horizontally disposed tapering perforated 
body filled with charcoal and having branch 
conductors leading from its enlarged end. The 
perforations permit the water to seep through, 
maintaining the terminal in a high state of con- 
ductivity. 

SCALE. — J. W. Free, Swissvale, Pa. In 
this case the invention pertains to scales used 
for determining sizes of tools, wire, sheet ma- 
terial, and the like, the more particular object 
being to provide a construction having intel- 
ligible characters placed thereon and admitting 
of a large variety of general uses. 

AIR-CUSHION FOR HORSESHOES.— J. H. 
Fawkbs, Detroit, Mich. This invention com- 
prises a substantial ring shaped shoe of suit- 
able material, secured to the hoof of the horse 
by the usual nails. A clamping ring fits within 
the shoe, the ring being secured to the shoe 
by screws. A resilient bag is arranged within 
the clamping ring, and a cover of leather or 
fabric material is placed over the bag, the 
edges of the cover being inserted between the 
ring and the shoe. 



Machines and mechanical Devices, 

COMBINATION-LOCK FOR DOORS.— D. E. 
Lombard, New York, N. Y. The invention per- 
tains to certain improvements in combination 
locks for doors, and more particularly to that 
type of lock in which the door may be opened 
from either side by independent operating mem- 
bers, one of which includes a mechanism which 
must be operated in a particular manner in 
order to withdraw the lock bolt. 

WOODWORKING-MACHINE.— C. L. Hart- 
well, Chicago Heights, 111. The invention con- 
templates a machine for turning irregular or 
non-circular forms, the machine being more 
especially designed for shaping the eye portion 
of ax and other handles, although it is not 
limited to this particular operation, as it may 
be used with advantage in the shaping of other 
articles. 

CARVING-MACHINE.— W. F. Mangels, New 
York, N. Y. This machine accurately and 
quickly reproduces in wood or other materials 
a plurality of parts simultaneously, according 
fo a pattern. When the parts are in position 
and the motors running, the operator takes 
hold of the holder and moves the pointed head 
of the tracer toward the pattern, so that the 
revolving carving tools come in contact with 
and cut the blocks, the tools used being rough- 
ening tools, to give an outline shape to the 
block according to the pattern. 

SHAFT -POLISHING MACHINE. — J. S. 
Griffin, Roslyn, Wash. In the present patent 
the invention has reference to machinery for 
use in polishing shafting ; and the object of the 
improvement is the production of a machine of 
this class which is simple in construction, and 
which is provided with automatic means for 
feeding the shaft to the rolls. 

MECHANICAL MOVEMENT.— W. Sullivan, 
Hot Springs, Ark. The object of this inventor 
is to provide a new and improved mechanical 
movement for converting reciprocating motion 
into a rotary motion in a very simple and 
effective manner. The movement is durable in 
construction, composed of comparatively few 
parts, and not liable easily to get out of order. 

EARTH SCRAPER — J. ¥!. Tucker, Jennings, 
Kan. The invention relates to that class of 
scrapers and excavators which are employed 
for handling or transferring masses of earth, 
sand and other material from one point to an- 
other along the surface of the earth by being 
dragged back and forth between two points 
from the action of cables winding on spools 
which are turned by separate frictions and 
so constructed that either may receive power 
separately while the others are released. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



mNotes. — . .— . 
^*P and Queries.] 

HINTS TO CORRESPONDENTS. 
Full hints to correspondents were printed at 
iDe head of this column in the issue of August 
8th, or will be sent by mail on request. 

(1084a) W. M. asks: Please inform 
me the meaning of the term three-phase or 
single-phase, speaking in this case about alter- 
nating electric currents. Kindly explain the 
difference in the two. A. When a dynamo pro- 
duces three e. m. f.'s 120 deg. apart, three cur- 
rents result with suitable wiring. Such a cur- 
rent is three-phase. If but a single e. m. f. is 
produced, the resulting current is a single 
phase. Full explanation of the features of 
alternating currents, and all electrical currents 
and apparatus, is to be had in Sloane's "Handy 
Book of Electricity," which we send for $3.50, 
' and which is indispensable to workers with 
electricity. 

(10841) G. H. H. says: Will you kind- 
ly tell in your Notes and Queries column why 
the sun and the moon when they 'appear near 
the horizon are apparently so much larger than 
when farther up in the sky? A. The great 
apparent size of the sun and the moon when 
seen near the horizon is due to the fact that 
we contrast them in this position with terres- 
trial objects, and their greater distance im- 
presses the mind with their great size. With a 
measuring instrument the optical illusion van- 
ishes. The moon measures slightly larger when 
high in the sky than when on the horizon, since 
she is then about one-sixtieth nearer the eye 
than when on the horizon. For this see Todd's 
"New Astronomy," which we send for $2 by 
mail. 

(10842) A. S. asks: If a cubic hole 

were dug in the center of our earth about 
8x8x8 feet, and a man could be in the hole, 
how would he know whether his head were up 
or down, or he were lying down or standing 
upright? A. If a man were in a hole at the 
center of the earth he would not know which 
direction was up or down ; there would be no 
such thing as direction. This would be the 
case, without reference to the size of the hole, 
even if it were thousands of miles across. If 
the earth were hollow, a body anywhere in the 
hollow would be equally attracted in all direc- 
tions and would lose the sensation of weight 
or gravitation. All directions would be the 
same to him. 

(10843) A. J. Z. says: 1. Is there 
any method known, theoretical or practical, by 
which intense heat may be transmitted a dis- 
tance of say twenty feet by other means than 
that of heating an agent and transferring the 
heated agent to the desired spot? A. 
There is probably no way in which an intense 
heat may be transmitted twenty feet from the 
source of heat. The heat of the sun may be 
reflected, but any terrestrial heat is too feeble 
for such transmission. 2. When a sunbeam 
is reflected by a mirror, how much, if any, 
of the heat is reflected with the light ? A. 
The heat of the sun's rays is always reflected 
with the light. What part of the whole amount 
is reflected depends upon the material of the 
reflector. In this matter quite different re- 
sults have been reached by different investi- 
gators, so that any figures must be taken with 
allowance, as being to a degree uncertain. All 
agree that lampblack reflects no heat. Water 
too may be taken to reflect none. Glass re- 
flects about 10 per cent; polished iron about 
75 per cent; polished copper about 85 per 
cent; polished gold and silver about 97 per 
cent. The solar motor in California is run by 
steam produced by boiling water with the heat 
of the sun which has been reflected by glass 
plates upon the boiler. 

(10844) S. G. B. says: Am I not 
right in stating that the revolution of the 
earth on its axis gives the Dipper the appear- 
ance of moving around the north star in twenty- 
four hours? A. The rotation of the earth upon 
its axis causes all the stars of the sky to ap- 
pear to move around the north and south poles 
of the sky each day. The Dipper has this mo- 
tion with all the other stars. The rotation of 
the earth is from west towards the east, and 
the stars appear to move from east to west, 
rising in the east and setting in the west. 
Those stars near the north pole with us do not 
set nor rise, but move toward the east in the 
lower part of their motion and towards the 
west in the upper part. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 25, 1908, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Addressing machine, C. A. Belknap 898,702 

Advertising device, wheel, J. P. Bergeron. 896,885 
Advertising directory, S. H. Martel, Jr 896,926 



Agar-agar-cascara product and making 

same, K. Dieterlch 896,807 

Air brake system, electrically operated, W. 

C. Mayo 897,218 

Air ship, dirigible, H. L. Malecot 897,000 

Alarm system and apparatus, J. M. Latimer 896,839 

Alarm transmission, J. M. Latimer 896,840 

Amusement apparatus, C. L Matson 897,121 

Annunciator, B. Baum 896,793 

Automatic switch, W. R. Jenney... 896,994 

Automatic switch and signal, M. I. Haulter 897,098 
Axle, compound vehicle, S. H. Preston.... 897,143 
Bag-nlUng machine, J. C. & H. M. Sturgeon 896,952 

Bag holder, H. Lane 896,996 

Baggage check, D. O. Pullins 897,146 

Baking appliance, biscuit, W. E. Williams. 896,964 

Baling press elevator, W. Parker 897,134 

Ball journal and thrust bearing, F. W. 

Witte 896,877 

Barrette, W. S. Bechtold 897,188 

Bath apparatus, air, F. S. Betz 896,704 

Battery charging system, storage, F. B. 

Corey 896,973 

Biscuit, shredded wheat, W. B. Williams.. 897,182 

Belt fastener, Lindberg & Seaholm 897,115 

Belt guide and shifter. D. Halliday 896,726 

Belt guide, automatic, E. H. Gregory 897,092 

Bevel, O. S. Messner 896,847 

Biscuit, shredded wheat, W. B. Williams.. 897,182 

Boat, torpedo, B. J. Kelley 896,921 

Boiler. See Bgg boiler. 

Boiler tube press, Tassey & Harrington 897,175 

Bolster, body, O. S. Pulliam 897,011 

Bolt anchor, expansion, H. W. Pleister . . . 896,756 

Bolt fastening device, A. V. Bryce 896,709 

Bolt operator, W. W. Meyer 896,928 

Book, J. C. Dawson 896.976 

Book, manifolding sales, L. G. Whitney.. 897,245 

Boring machine, W. C. Sims 897,167 

Bottle, J. B. Reily 896,857 

Bottle, Piper & Borman 897,139 

Bottle and cup, combined, F. N. Ferry 896,903 

Bottle closure, J. M. Cummlng 896,804 

Bottle fastener, lock, M. D. Ransom 896,938 

Bottle holder, nursing, W. R. Turner 897,034 

Bottle, lamp, and cup, portable combination, 

Gerbrecht & Krutil 896,719 

Bottle, non-reflllable, M. Ecker 897,070 

Bottle with adjustable discharger, P. Rosen- 

kaimer 897,156 

Bow tie, detachable, A. Swanson 896,869 

Box. J. G. Smith 896,945 

Bracelet, P. L. Hansen 896,988 

Brake appliance, safety. O. H. Black 897,052 

Brake Better, W. A. Rideout. Sr 897,149 

Brooder heating tank, .Merritt & Grubb . . . 896,846 
Brush drilling and tufting machine, Buch & 

Steinbach 896,970 

Bucket, grab, H. P. Andresen 897,246 

Buckle, cross line, L. D. Koch 897,255 

Buckle shield, F. C. Paegel 896,936 

Buoy, F. H. C. Heyn 897,101 

Burglar alarm, J. A. Smith 896,769 

Butter cutting machine, S. B. Friday 896,718 

Button blank cutting machine, N. Barry, Jr. 897,187 

Cable terminal, F. B. Cook 897,062 

Calculating machine, H. B. Goldberg 8S6.821 

Calculating machine, Wahl & Goldberg 896,871 

Call apparatus, selective, J. A. Hulit 896,832 

Camphene, making, C. Weizmann 896,962 

Can opener, F. P. Gorin 896,822 

Canal, pleasure, M. Rosen 896,940 

Canceling machine, B. M. Hill 897,103 

Canes, etc., machine for handling, E. Powell 897,141 

Car coupling, J. Tessler 896,773 

Cars, means for operating the doors of 

hopper bottom, Atwood & Ditchfleld... 897,049 
Cars, mechanism for controlling air and 

sand on, C. Spieer 897,229 

Carbureting air for explosive engines, Win- 
ton & Anderson 897,259 

Card holder, information, J. H. Healy 896,909 

Case and voting machine, combined, Con- 
nelly & McLeod 896,896 

Casing spear, M. W. Carroll . . . 897,250 

Cement arriving mechanism, P. R. Glass... 896,986 

Chain, .inked, A. Speidel 896,865 

Churn, Cupo & Everett 897,065 

Cigar bolder for hats, F. L. Short 897,027 

Cigarette box, G. B. Mosley 897,222 

Cigarette tubes, machine for making mouth- 
piece, M. Himoff 896,911 

Circuit breaker contact, Scott & Campion.. 896,764 

Circuit closer, safety, L. Ottinger 897,130 

Clevis, T. J. Davis 897,066 

Clock, alarm, Lapbam & Walker 896,734 

Clock, alarm, E. McComb . 896,930 

Clock mechanism, electric, G. H. Rupley... 897,019 
Clock winding mechanism, electric, G. H. 

Rupley 897,020 

Closing box. J. M. Walcutt 896,779 

Clothes line reel and stretcher, C. S. Sears 896,765 

Clothes rack, J. E. Morris 896,849 

Clutch mechanism, A. J. Winegar 897,044 

Clutch Or the like, electrical, A. P. Steckel 896,868 
Coal handling apparatus, J. B. Richards... 897,014 

Coin controlled box, C. A. Shattuck.... 896, T67 

Coin delivering apparatus, A. Gauss 897,082 

Coin wrappers, machine for making, H. R. 

Radford 897,012 

Collar fastener, J. Wittner 896,788 

Collar fastener, A. H. Zima 897,184 

Combination lock, F. Soley 897,228 

Combustible materials, gasification of raw, 

Hoering & Wielandt 896,912 

Combustion of fuel, controlling the, H. J. 

Williams 896,875, 896,876 

Computer, R. D. Burhans 896,710 

Concrete, etc., apparatus for molding con- 
duits in, D. L. Hough 896,914 

Concrete construction, tension and support- 
ing member for, J. Tuteur .. 897,035 

Conduit, reinforced monolithic, J. M. Boyle 897,190 

Control system, E. W. Stull 897,031 

Convertible chair, I. H. Yaffe 897,183 

Conveying apparatus, T. S. Miller 896,744 

Cooking utensil, G. H. Bruce 896,708 

Cooking utensil, L. E. Daniels 896,898 

Coop, folding, A. C. Segessemann 896,860 

Cork puller, H. S. Thompson » 897,176 

Corn husking machine, W. D. Nelson 897,224 

CottDn handling apparatus, seed, J. T. Fuller 897,079 

Crate, folding egg, T. W. Kendall 897,108 

Cross tie, L. A. Dellea 897,067 

Cultivator, W. A. Hancock 897,094 

Cultivator, C. W. Michael 897,221 

Cultivator attachment, B. J. Brooks 897,057 

Cultivator, disk, F. J. Lewis 897,213 

Cultivator, harrow, H. C. Farris 896,816 

Currents, generating and distributing alter- 
nating, B. B. • Raymond : 897,013 

Currents, means for generating and distrib- 
uting alternating, B. B. Raymond 897,226 

Curtain fixture, P. A. Houghtaling 896,915 

Curtains or shutters, support for rolling, E. 

H. McCloud 896,929 

Cutting machine, A. F. Preston 897,142 

Dandelion killer, Foulke & Flavin 896,904 

Dental sterilizer and water heater, E. G. 

Stamper 897,171 

Disinfecting apparatus, P. Rudisch 896,942 

Display box, H. G. Kuck 896,923 

Display box for flower seeds, F. G. Merritt. 897,002 

Door catch, P. Forg 896,817 

Door fastener, sliding, G. M. Ingebo 897,105 

Door securer, E. M. Hembree 897,206 

Doubling and spinning, device for preventing 

singles in, H. C. Nightingale 897,129 

Dough dividing and molding machine for 

bread, B. J. Dlener 897,068 

Draft coupling, H. M. Trankle et al . . 896,775 

Dumping pan, T. Watkins 896,961 

Dust guard, P. J. Harrigan 897,097 

Dye, yellowish brown sulphur, B. Jaeckel . . 896,916 

Egg beater, W. C. Kamerrer 896,919 

Bgg boiler, Deane & Shields 896,806 

Bgg tester tray, G. W. Newton 896,932 

Electric conductor conduit, A. B. Woodhouse 896.878 

Electric furnace, J. Harden 897,203 

Electric machine, dynamo, M. R. Hanna . . 897,257 
Electric machine regulator, dynamo, Mayo 

& Houlehan 896,738 

Electric metering system, E. Schattner. . . . 897,024 

Electric motor, W. Shurtleff 897,166 

Electric regulator, T. M. Pusey , . 897,147 
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Electric snap switch, J. G. Peterson 896,754 

Electric wire conduit, H. C. Freeman 896,984 

Electrical apparatus, C. J. Klein 896,838 

Electrical conducting cord, G. F. Atwood.. 896,700 
Electrical system protective device, K. 

Kuhlmann 897,211 

Electrode lightning arrester, F. B. Cook. . . 896,802 
Electrodes and preparing the same, metallic 
film for use with storage battery, T. A. 

Edison 896,811 

Electromagnetic switch, W. MacMillan 897,215 

Electromagnets, construction of, A. F. Berry 896,886 

Elevator safety brake, C. F. Bath 896,792 

End gate fastener, J. H. Haider . .' 896,724 

Engine spark plug, internal combustion, H. 

C. ter Meer 897,122 

Excavating machine, W. Clemow 896,892 

Exhibitor, H. Peterson 896,753 

Explosive, C. E. Bichel 896,887 

Extension table, C. Wiefelspuetz 897,262 

Facing tool and counterbore, combined, B. 

M. Weller 897,041 

Feed, boiler, D. Goff 896,820 

Feed regulator, thermostatic boiler, O. O. 

Wbite 897,244 

Filaments out of viscose or similar viscous 

material, forming, C. A. Ernst 896,715 

Film handling device, T. S. Graves 897,251 

Filter, oil, A. Bowe 896,797 

Fire extinguisher, E. T. Robinson 897,017 

Firearm, A. E. Lard 896,997 

Fireproof building floor and ceiling construc- 
tion, L. Hermann 897,253 

Fluid circulating roll, I. E. Palmer 897,133 

Fluid level indicator, C. Brent 896,706 

Fluid mixing apparatus, W. F. Traudt 896,956 

Fluid pressure brake, W. V. Turner 896,957 

Folding table, H. L. Haskell 896,907 

Food materials, preparing, W. E. Williams 897,181 

Foot rest, J. Flindall 896,982 

Footwear, F. H. Addis 896,880 

Footwear, R. Christensen 896.971 

Frame construction, side, O. S. Pulliam... 897,010 

Freezer dasher, liquid, G. M. Mills 896,848 

Furnace bosh jacket and bosh plate, F. C. 

Roberts 897,016 

Furnace port cooling means, Parks & Deuel 896,937 
Furniture, dressing room, P. O. Eckhardt.. 897,072 
Gas and oil from fluids, apparatus for sep- 
arating, B. J. McCabe et al 897,125 

Gas burner air mixer, C. H. Henzel 897,207 

Gas burner ignition device, G. W. Graves.. 896,987 

Gas fixture attachment, I. Kates 896,995 

Gas generator, acetylene, C. W. Beck, re- 
Issue 12,846 

Gas-making apparatus, J. M. Conway 896,801 

Gas manufacturing, H. W. Benner 896,795 

Gas producer, F. Powell 897,009 

Gear, transmission, P. Hayward 897,099 

Gearing, transmission, Mayo & Houlehan . . 896,739 
Generator. See Gas generator. * 

Glass sign, P. Pause 897,135 

Grader, drag, etc., combined road, T. H. 

Mitchell 897,124 

Grain separator, H. A. Campbell 896,891 

Grass burning machine, J. R. Totman 896,774 

Grate bar, G. S. Sergeant 897,162 

Grinding mill register and alarm, J. M. 

Hickey 897,102 

Harrow, J. E. Robinson 897,150 

Harrow, disk, J. Macphail 897,216 

Harrows and the like, seat for, M. Buzard 897,059 

Hat and coat rack, A. W. Lawrence 897,112 

Hay loader, A. H. Bosworth 897,054 

Hay press, self feeding, G. Schubert, re- 
issue 12,847 

Headlight, Bell & McKiel 896,794 

Heating systems, pressure regulator for 

water, C. Phelps 896,856 

Heel seat forming machine, S. J. Went- 

worth 896,873 

Hollow ware, method and mold for making, 

G. H. McKee 896,852 

Hook and eye, S. C. Glidden 897,083 

Hoop for exhibition purposes, H. W. Crich- 

ton 896,712 

Horse power hour meter, J. Picht 896,755 

Horseshoe, cushioned, P. Clifford 896,894 

Hot-box indicator, H. Williams 896,874 

Hot water main fitting, E. A. Schenck 896,762 

Hydrocarbon burner, B. C. Hamilton 897,202 

Ink well, mucilage bottle, etc., automatic 

font, J. B. Ramirez 897,148 

Insecticide, H. S. Delamere 897,197 

Instep arch support, W. M. Scholl 896,859 

Insulating wall, G. Walzel 896,780 

Insjlator, J. P. Nikonow 896,934 

Internal combustion engine, D. Clerk 896,893 

Jeweler's solder cutting machine, G. Lieb.. 896,924 

Journal box, G. W. Lewis 897,998 

Journal box for hay loaders, F. A. Hanen- 

berger 897,095 

Keg handling device, beer, F. J. Donoughe. 896,714 
Keyboard instruments, mechanical player 

for, W. Pape 897,008 

Knife guard for meat-slicing machines, A. 

Roest 897,018 

Knife wiper, F. A. Pettit 896,855 

Ladder, step, E. Rowe 897,157 

Lamp, acetylene gas generating, E. M. 

Rosenbluth 897,155 

Lamp, arc, L. Ocenasek 896,935 

Lamp, electric incandescent, Kuzel & Hoke. 897,110 

Lamp shade holder, J. Cruikshank 897,194 

Lamp, vehicle, C. Bergener 896,703 

Lantern bolder, C. A. Knapp 896,922 

Leather belt scarfing machine, B. H. Hath- 
away 897,204 

Lifting device, R. W. Cash 897,060 

Lifting jack, J. F. Hale 896,725 

Lifting jack, motor car, I. P. Nelson et al. 896,853 

Lightning arrester, K. Kuhlmann 897,212 

Liquid dispensing apparatus, Mayo & Houle- 
han 896,737 

Liquids, electrochemical concentration of, 

Nistle & Gift ord 896,749 

Lock for vault covers and other closures, J. 

Armstrong 897,046 

Logs, apparatus for injecting chemicals 

Into, S. Willner 896,785 

Loom, weft replenishing, J. W. Carr 896,800 

Loop the gap apparatus, M. Garanger 896,906 

Lubricator, C. W. Hodgdon 896,829 

Lubricator, C. Comstock 896,895 

Mail bag catcher and deliverer, R. H. No- 
lan 896,750 

Mail bag catcher and deliverer, E. C. Bur- 

nette 896,890 

Mail bag catching and delivering device, E. 

M. Spotts 896,946 

Mail bag delivering and receiving apparatus, 

A. Winegardner 896,787 

Mail bag delivering apparatus, M. A. Beard 896,969 
Mail catcher and deliverer, A. C. Rommel. 897,154 
Mail marking or canceling machine, F. C. 

Ielfleld 896,834 

Mail receiving and delivering apparatus, S. 

Denney, Jr 896,713 

Malting process, A. Oertel 896,752 

Mash stirring and filtering apparatus, A. 

Hellwig 897,205 

Mashing machine, A. R. Keller 896,920 

Massage device, vibratory, Arnold & Fur- 
bush 896,882 

Mattresses, pillows, comforts, etc., machine 

for making bats for, T. J. Underwood. 896,778 
Measuring appliance, distance, R. Straubel. 897,174 
Measuring lengths of fabric, apparatus for, 

A. M. Casperon 897,193 

Meat tree, G. B. Richmond 897,015 

Medicine dropper, H. I. Owen 897,131 

Metal cutting shears, C. E. Weeks 897,179 

Metal matrices, making. E. Albert 896.881 

Metal plate edging machine, Fraser & Gray 897,258 

Meter, W. J. Lloyd 896,999 

Milk can, A. J. Eden 897.073 

Milking machine. E. V. Gandil 896,818 

Mold, C. H. Lawton 897.113 

Molding machine, W. L. La Rue 897,114 

Motor driven reciprocating devices, control 

system for, L. Janisch 896,993 

Motor generators, field regulation for, C. E. 

Eveleth 896,979 

Motor mechanism, spring. C. II. de La 

Monte 897,111 
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A Likely Lathe 

for all kinds of machine shop and 
tusl room service, ensuring elH- 
I'irticy. adaptability, uiid ilma- 
ty, with absolute accuracy, is the 
celebrated 

"Siar" Foot and Power Lathes 

Automatic cr»ss leed. Kasy tu oner- 
:ite. Economical to work. Uniform 
excellence. 

THE SENECA FALLS MFG. CO. 
6i)5 Water St., Seneca Falls, N.Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Cnr>t inrl Dnuior an,t Turret liatlies, Plan- 
rUUl OIIU rUtiCl ers, Shapers, and Drill Presses. 
SHKPARIJ LATHE CO. i33 W. 2rt St. Cincinnati, 0. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 

VEEDER MFG. CO. 
18 Smrgreunt St. 
Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and i\ne Gastinigs. 





The Clipper Clip 



X3&~ Ita triangular shape prevents 
entangling and gives three times 
the capacity of any otber Clip foi 
attaching papers together. 

Best 3c Cheapest. All Stationers. 

CLIPPER MFG. CO., 
New York City 

SendlOc. for sample box of 100; or 20c. forclipsand desk tray. 



The Perfection Wrench 

Newest wrench on the market. Best "all- 
round ; ' tool ever made. A 11 steel— great 
strength. Instantly adjusted. Easily and 
quickly operated. Immense time, temper and 
trouble saver. Indispensable to autoino- 
bilists. After using the "Perfection" once, 
you will never buy any other make wrench. 
VVrite for circular to 

THE PERFECTION WRENCH CO. 
Box 426* Port Chester. N. Y. 




MIS 



GRINDER 



Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in »peration. Price will interest ytu 

\V. F. «L JVO. BARNES CO., 

Established 1ST.'. 
1999 Ruby St.. Kocklord, 111. 



SPECIAL TO AUTOMOBILISTS : — 

Bosh Magneto Plugs only $1.25 eacb. Guaranteed in 
every respect. We sell automobile supplies cheaper 
than any supply house in the United States. We buy in 
quantities and sell by mail only; we have over 1U,000 
customers. We sell anything from an automobile to an 
oil can. Send for our weekly bargain sheet; it will 
interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 
l'25'2-r251 Wabash Avenue* Chicago* Ills. 



BARKER MOTORS 

Reliable. -VA to 10 H. P-Economical 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construe 
tion, While low in price, they are 
made of best materials with careful 
attention to details. 



C. L Barker. Norwalk. Conn 




FOX MOTORS 

1 HIGH SPEED-HEAVY DUTY | 



We offer more real motor value, 
larger cylinders, more power, service 
and satisfaction than any other manu- 
facturer. Our catalog claims It; our customers con- 
firm it; our sales prove It. 
THE FOX REVERSIBLE GASOLINE ENGINE CO. 
213 FrontSt.. South Cincinnati, Newport, Ky. C 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a power base, pinion, countershatt, etc, 
can be worked as an ordinary power 
machine or taken from its base for 
tise as a hand machine. Pipe J^ in. 
to 15 in. diameter handled easily in 
small Toom. Illustrated catalogue — 
price 1'ist free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. Branch Office, go Centre St., N. 





?8u USE GRINDSTONES? 

If so we can suppiy you. All sizes 
mounted and uniiimititeil, always 
kept in stock. Rememoer. we make a 
epecialtyof selecting stones for all spe- 
cial purposes. Send for catalogue " I " 

The CLEVELAND STONE CO, 

2d Floor. Wilshire. Cleveland. 0. 



MILLS FOR Ml MATERIALS. 



MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
■ TON-SEED TO ROOTS AND HERBS. 
BY AN UNEXCELLED PRO- 
mass. IF YOU WANT 

Hany kind or A 

jMILl OR GRINDING 

MACHINE. COME TO 

assa*. 1'US AND YOU WILL 

^gmj6£r thl blst 

^~ AND STILL SAVE 



" TsnMAT£SW£UY HJKNUHC.D " WONT QtW 

SPROUT, WALDRON & CO. 
ttinjss CATALOG N9*.) MUNCY, Pa. 



Music sheet, perforated, 11. K. Sandell 897,021 

Musical instrument, automatic, It. B. Fowler 896,905 
Musical instrument band support, D. E. 

Hartnett 896,820 

Needle, turfing, S. II. FelTier 897,200 

Nut lock, J. J. Builev 896,883 

Nut lock, DuDrmi & Volkovich 896,901 

Nut, lock, H. L. Smith 807,168 

Nut, lock, J. L. Kuimbacher 897,208 

Oil cup, automatic, Damon & Shoup 896,974 

Ore concentrator, I<\ E. McKinley 8n,223 

Ore separator, J. G. Evans 896.978 

Ore treating apparatus, W. C. Tracy 896,9o5 

Packages, metallic reinforcing means for, 

Millen & Van Dusen 896,743 

Packing for gas engine valve stems, A. K. 

Schaap 897,023 

Packing machine, automatic, J. A. Gray . . . 897,091 

Padlock, S. H. Manning 896,843 

Pan. See Dumping pan. 

Pan cleaning and greasing machine, II. 

Gottschalk 896,722 

Pan cleaning device, II. Gottschalk 896,723 

I'arer, apple, >. F. Hunt 896,729 

Paring machines, slicing and coring attach- 
ment for, J. F. Kohler 897,109 

Pasteurizing apparatus, F. Tyson 896,959 

Paving or building blocks, preparing, R. C. 

Gangeware 897,080 

Pea grader, A. Brubaker 890,888 

Pen and pencil holder, W. R. Crawford, Jr 897,064 
Pen filling apparatus, fountain, P. J. Sulli- 
van 806,772 

Pen, fountain, W. A. SheafTer 896.861 

Pencil attachment, Nichols & Kleidou 897,128 

Percussive tools, automatic fluid actuated 

feed mechanism for, D. S. Waugh 897,231 

Perforator, non-synchronous receiving, M. 

T. Weston 896,784 

Phonographs, mechanism for driving the 

diaphragms of disk, Boulanser & Delaye 897,053 
Photographic developing machine, T. S. 

Graves 807,000 

Piano action, F. Schimmel 806,763 

Piano case top, grand, (1. L. Bailhe 896,884 

Piano player, electric, T. B. Powers, re- 
issue 12,845 

Picture frame, J. F. Hawkes 896,827 

Pin, G. W. »ovet- 896,810 

Pipe coupling, train, A. S. Parsons 896,854 

Pipe wrench, F. loset 896,730 

Piston, G. H. Stallinun 896,947 

Pitcher or holder, molasses, V. B. Nuckols 897,0*7 

Plant stake, E. Austin 806,701 

Plant support, wire. O. A. Muller 807,006 

Planter, corn, C. W. Michael 897,220 

Planter marker attachment, corn, C. A. Me- 

haffey 896,742 

Planter, seed, W. h\ Rodies 897^153 

Plaster board, J. J. Ryan 897,158 

Policeman's club, flexible, J. T. Gannon... 897,201 
Presses, drawhack mechanism for, W. Ast- 

f alck 807,048 

Pressure brake, high, YV. V. Turner 896,958 

Pressure maintaining system, F. Gray 896.823 

Printer's chase foot bar, T. I<\ Murray 896,745 

Printing blocks, manufacture of half-tone, 

W. & II. B. Bell 897,051 

Printing device, C.'F. Shepherd 897,161 

Printing machine, multicolor, F. \V. II. 

Dietrich 896,899 

Printing, multicolor, J. P. Knapp 896,733 

Printing press, F. Meisel 897,219 

Printing press attachment, M. Rockstroh . . . 897,152 

Printing press web guide, R. Mason 896,736 

Propeller, W. S. Hull 896,833 

Pulping engine, J. Nuttall 897,225 

Pulverizing machine, ore, F. W. Thomson.. 896.954 

Pump or inflater, air, F. S. Nickells 896,933 

Pumps, etc., strainer for, J. A. Mensch. . . . 897,123 

Puncture closing device, S. Mundey 890,850 

Puzzle, H. ». Gardy 806,810 

Puzzle, J. R. Johnson 896,917 

Puzzle, C. B. Graves 897,080 

Rack, J. H. Brown 806,798 

Radiator, portable hot water, W. R. Kin- 
near 896,837 

Rail fastening. A. Newell 897,127 

Rail joint, J. Farrell 806,716 

Rail joint, H. J. Rickard 806,858 

Rail jeint, W. H. Durell 897,060 

Rail joint, L. T. Stephenson 807,172 

Rail joint, Walker & Weirs 807,177 

Rail, rack, F. L. Sessions 896,766 

Rails, crossing or connection for, W. D. 

Smith 897,169 

Railway device, amusement, E. H. Skinner. 896,944 

RailVfuy rail, E. Gathmann 896,985 

Railway rail anticreerjing device, D. F. 

Vaughan 897,037 

Railway rail anticreeping device, I). F. & 

». L. Vaughan 897,038 

Railway signaling apparatus, W. Macomber 896,842 

Railway tie, G. W. White 897,043 

Railway tie, Hazlet & Haight 807,100 

Rake, H. B. Sperry 806,770 

Range keeper, »awson & Buckbam 896,975 

Ranges, illuminating and igniting attach- 
ment for gas, C. H. Gatchell 897,081 

Rectifier panel, S. Ferguson 896,080 

Refrigerator, G. F. Schrader 897,227 

Register or ventilator, J. II. Bailey 806,966 

Rein holder support, T. V. Wallace 897,178 

Reinforcing frame, H. E. White 896,963 

Relay, F. I.. Dodgson 896,808, $06,800 

Rendering and drying plant, Goeppinger & 

Wagner 896,720 

Respirator, mechanical, A. N. Habbei'ley. . . 896,824 
Ribbon reversing mechanism, F. A. Hart... 896,825 

Ribbon shifting mechanism. C Suiro 896,866 

Rock drilling engine, gas operated, R. S. 

Trott 806,777 

Rope socket, ratchet swivel, C. Daniel 897,196 

Rotary engine, C. H. Luther, Jr 897,260 

Sad-iron bolder, inverted, J. Shelton 806,768 

Safety pin, S. Pearl 897,136 

Sash lock. G. S. Prior 897,145 

Sausage machine, F. Matheyer 897,120 

Scarf pin or similar article, A. W. Roths- 
child 896.941 

Screw cutting die head, A. E. Church 896,711 

Screw positioning implement, W. A. A. 

Johnston 896,731 

Secondary battery, L. Fiedler 896.981 

Self-tightening joint, J. Heber 896.727 

Separating machine, W. A. Trescott 896,776 

Separating machine for lignin, cellulose, 
and the like, horizontal centrifugal, P. 

Priem 807,144 

Separating mechanism, J. F. Senter 807,101 

Sewer cleaning apparatus, J. Kelly 896,835 

Sewing machine felling attachment, G. J. 

Stevens 890,948 

Sewing machine grinder attachment, W. E. 

Graves 897,252 

Sewing machines for bllndstitcbing, serging, 
overseamiug, and the like, attachment 

for, G. J. Stevens 896,949 

Shade and curtain bracket, combined, F. J. 

Grote 897,093 

Shade bracket, adjustable window, 1'"'. Ft'i"- 

rara 896.717 

Shade roller, C. O. Bulock 896.8S9 

Shafts, vehicle, F. S. Howells 896,992 

Shank cutting, molding, skiving, and form- 
ing machine. S. B. Tomnkins 897.033 

Shank machine, B. II. Taylor 896,953 

Shear. See Metnl-cutting shears. 

Shelf-suppovting bracket, J. P. Eustis 897.076 

Shipping box. W. R. Stokely 896.771 

Shirt, J. Pollak 807.140 

Shoe shank support and shoe, W. Thompson. 807,032 
Side delivery rake and tedder, combined, J. 

I). Baker 807.247 

Signal system, R. Pfeil 807,138 

Signaling, M. H. Hovey 806.831 

Silk and making the same, consolidated 

natural, P. Schmid 897,159 

Siphon structure. J. Maddock 897.118 

Slack adjuster, F. L. Clark 896,972 

Slicer, E. F. Smith 890,862 

Smoke purifying and consuming apparatus, 

W. Cyr 896,805 

Soap-distributing machine, R. Rohinson 896,759 

Soda water fountain, B. Spinelli 897,170 




We Start You 
in the Jewelry 
Business £ 

Let me explain how you 
can become an expert 
watch repairer in three 
months — making $25 to $T5 
a week— and own your own 

i'ewelry business. Don't_leave home or quit your work. 
'ay me nothing for my instruction or advice. Sendmo 
no money. Get ahead. Write right now. 

CHARLES F. ELMORE, Principal 

Correspondence College of Watch Making 

Bog«ni, Tburraan & Co., Props., 48niehlgan Ave., Chicago 




Under 
The Hood 
That's 
Sealed 

MOBILOIL insures 
the highest scores in ex- 
acting tests where the per- 
formance of the engine depends 
on the quality of the oil. It is a 
friction-proof, trouble-proof oil, and can 
be relied upon under every condition. 

VACUUM 

MOBILOIL 

is made in various grades — a special grade 
for every make of engine. It won't cause 
fouling of spark-plugs and valves. Lu- 
bricates most at minimum feed. 

Writefor free booklet, telling tbegradefor 
your car. An invaluable book for motorists. 

MOBILOIL in barrels, and in cans with 
patent pouring-spout, is sold by all dealers. 
Manufactured by 

VACUUM OIL COMPANY. 
Rochester, N. Y. 



A Clean Shave 

There is no use in try ing to get a clean shave 
with a dull razor. T he blade mu st be stropped 
every time it is used to get good results. No i 
steel can possibly hold its edge withoutj 
stropping, no matter what the maker 
may claim. The GAYLOR 
AUTOMATIC STROPPER, 

will resharpen a Gillette or other 
blade in 10 seconds. No skill is 
required. A child can use it. 
Money refunded if not entirely satisfactory. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Write for descriptive circular. 

L. B. GAYLOR, AHston, Mass. 




Don't Throw It Away 



- Granite Dish 

- Bag Leak ? 



MENDETS 




A PATENT PATCH 

that mends all leaks in all utensils — tin 

brass, copper, graniteware, hot water bags, 

etc. Ko solder, cement or rivet. Anyone 

can use them: fit any surface; two million 

in use. Send rorsamplepkg. 10c. Complete 

pkg. assorted sizes, 2 be .'poet-paid. Agents wanted. 

Collette Mfg. Co., Box 992, Amsterdam, K. T. 




The BUGGYAUT 

2-cylinder 2-ey3ie, air-cooled, 
12 H. I'., CTO to S800. Few parts. 

CIIAS. S. DURYEA, Reading Pa. 



Your pen from your pocket will not slip if you fasten it with a 




All Sizes No Riveting 

German Silver, lOe. 

Hulled Gold. 85c. 
At your stationer's or by mail. Give sire of peD. 
CON§OI.I]>ATE» SAFETY PI> T CO. 
181 Farrnnd Street, Itloomfleld, N. J. 





palmer Motors 

Two and Four Cycle. One, Two 
and Four Cylinder. Stationary 
aiid Marine. One to Twenty 
H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York • 30 East 20th Street 
Philadelphia : The Bourse 
Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

Vancouver, B. C: 1PU0 Powell St. 



wmmstm 




Self -Loading 
Repeating R ifle s 

These rifles are made in .32, 
.35 and .351 High Power 
calibers. They can be load- 
ed and fired with great 
rapidity and are strong and 
handy from butt to muzzle. 
A point in their favor is the 
economy and compactness 
of the modern cartridges 
they handle. Like all Win- 
chesters, they are reliable. 

Full illustrated description of these won- 
derful r\fles sent free upon request. - - - 

WINCHESTER REPEATING ARMS Co. 

New Haven, Conn. 



Eyeglass Screwdriver 



Less than 3 



HV 1 i--| 



Handy, compact, perfect, reliable 
inches lonfr. Can be carried 
in n»cket or on liey-rinc or 
watch chain. Intended for 
fine work like the screws of 

spectacles and eyeglasses. Removable blade. Nickel- 
plated. Price a5c. each. 

Send for VSi-vaae catalog No. 18-B. 
THE L. S. STARRETT CO., Athi.l, Mum., TJ. S. A. 




The surest way to avoid 

getting an old-fashioned or 

experimental typewriter 

is to get an Underwood 

Visible Typewriter — 

the accepted standard 

of to-day. 




The 

Underwood 

Standard Visible 
Typewriter 

"The machine you will 
eventually buy," 





Write 
lor Literature 

describing regular and 

special billing models. 

UNDERWOOD 
TYPEWRITER CO. 

241 Broadway 
New York 



What Do You 
Want To Buy 



? 






We can tell you where to 
buy anything you vant. 

Write us for the addresses 
of manufacturers in ANY 
line of business. 

Novelties, Special Tools, 
Machinery, Equipments. 

New Patent LABOR- 
SAVING DEVICES. 



MUNN & CO., Publishers of Scientific American 

361 Broadway, New York, U. S. A. 
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Scientific American. 



September 5, 1908. 



Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY. -You will find 
Inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry* 
Where manufacturers do not respond promptly the 

inquiry may be repeated. „„„„ - ,,_ 

MUNN cfc <JO. 



BUSINESS OPPORTUNITIES. 

A CORPORATION of highest standing having large 
well equipped factory ana selling organization, and 
ample capital, desires to manufacture and market me- 
chanical inventions of unquestioned merit. Corres- 
pondence solicited. Address K. A.. Box 773, N. Y. City. 

inquiry No. 8607.— Wanted to buy an electric 
incubator. 

WEBB'S "HINGH JOINT" BEIT HOOKS.— No tool 
required. Are beaten into belt with a hammer. Send 
91.00 for 500 hooks. Makes 6 feet in width of belt. 
Webb Hinge Belt Hook Co., Boonton, New Jersey. 

Tuquiry No. 8611.— Wanted to buy springs for 
light power purposes. 

I MADE $50,000 IN FIVE YEARS IN THE MAIL 
ORDER BUSINESS; began small I will show you 
how to do the work. Send for particulars. Manager, 
Box 953a, Lockport, N. Y. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 886,389, issued May 5, 1908. 
A fish-tail propeller. Reduces friction to a minimum, 
giving greater obtainable speed than ordinary pro- 

Seller, with reduced coal consumption. I have sole 
nited States patent right over same. Address Frank 
S. Merrow, Apartado No. 664, Mexico City. 

Iuquiry No. 86*28.— Wanted to buy paving block 
machines for use with partly fluid substances. 

CHEAP FOR CASH.-Groh's folding Are hose bridge. 
Patent No. 886.798. Patented May 5, 1908. For full 

g articular s address Robert C. Grob, 446 Wabasha 
treet, St. Paul, Minn. 

Inquiry No. 8650.— Wanted to buy file cutting 
macbinery. 

FOR SALE.— Patent No. 776.482. Pyrographic pencil 
exciter and regulator. For full information address 
owner, J. Anderson, 119 Beach Avenue, Chicago, 111. 

Inquiry No. 8667.— Wanted to buy needle, pin and 
pen machinery. 

FOR SALE -Patent No. 891,099, June 16. 1 08. Univer- 
sal fountain pen support. Enables one to put pen aside 
temporarily on desk or on clothine if standing. Henry 
Priester, 1736 Garfield St., Bronx, New York City. 

Inquiry No. 8685. -Wanted to buy V4 to 2-inch 
No. 13 to 18 tempered s pring steel. 

FOR SALE.-Noe. 112.070 and 881,745. outright sales. 
On new supplemental hopper for grinding mills. Ad- 
dress Frank B. Tice. P. O. Box 581. Polo, 111. 

Inquiry No, 8687.— Wanted to buy motor plows. 

PATENT No. 876,458.- Automatic disinfector for sheep 
and hogs, something every breeder is in need of. Will 
sell outright or on royalty. Address Henderson Hol- 
lowell, Harrison, Ohio. 

inquiry No. 8691.— Wanted to buy tor export to 
British Guiana alcohol motors. 

PATENT No. 881.585 on Rotary Rubber Heel outright 
or on Royalty. Patent granted Marcn 10th, 1908. R. H. 
Bennett, 8 Grand Street, Amsterdam, N. Y, 



Inquiry No. 8699. 

motors for export 



-Wanted to buy kerosene oil 



PATENT No 870,940 Patented November 12th, 1!W. 
Folding Stepladder. Dies and sample ladders made. 
A. Dahl, 302 W. 144th Street, New York. 

Inquiry No. 8694.— Wanted to buy fly wheels and 
ballbearings. 



HELP WANTED. 

WANTED.— Man, must be willing to learn and capa- 
ble of acting as our local representative. No canvassing 
or soliciting. For particulars address National Co- 
operative Realty Co., Dept. 1. B. Z., Washington, D. C. 

Inquirv No. 8699.— Wanted to buy two-stranded 
soldered wire for heddles. 



PHOTOGRAPHY. 



AMERICAN PHOTOGRAPHY.- A monthly maga- 
zine containing up-to-date information about ph oro- 
graphic processes, formulas and new apparatus. Each 
number is tilled with numerous illustrations of recent 
pictorial photographs. Valuable to rhe professional and 
beginner, 15 cents monthly, $1.50 per year. Three 
specimen cooies for 25 cents. Am. Photographic Pub- 
lishing Co., No. 6 Beacon Street, Boston, Mass. 

Inquiry No. 8701.— Wanted to buy solar engines. 



BOOKS AND MAGAZINES. 

WIRELESS TELEGRAPHY.-Send 10 cents for spe- 
cial number of Electrician and Mechanic, devoted to 
this subject. Articles on how to make a 4-inch induc- 
tion coil, magnetic detector, independent interrupter, 
indoor wireless, adjustment of detectors on tuned cir- 
cuits, wireless telephony, storage batteries. Also hall 
seat, 16-foot launch, model engine, telephone installa- 
tion, mechanical drawing, etc. List of electrical and 
mechanical bonks free. Sampson Publishing Company, 
1151 Beacon Building, Boston, Mass. 

Inquiry No S710.— For machinery for carding, 
spinning and weaving jute. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
A A. H., Box 773, New York. 

Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

A LIST OF 1.500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address A. A. H., Box 773, New York. 



Inquiry No. 8719.— For manufacturers of safes. 

Inquiry No. 87*21.— "Wanted unwelded tubing that 
is used for structural work. 

Inquiry No. N726.— For parties who make "Yan- 
kee Metal Polish." 

Inquiry No. 8728.— Wanted the address of The 
Frear Novelty Co. 

inquiry No. 8735.— For parties making a still for 
the purpose of extracting alcohol from saw-dust. 

Inquiry No. 875*6.— For manufacturers of machin- 
ery for making matches, also machinery for making 
purses and hand bags. 

Inquiry No. 8737.— Fo manufacturers of machin- 
ery for making tooth-brushes, shaving brushes, gal- 
vanized water buckets, locks, nibs and holders. 

Inquiry No. 8738.— For parties manufacturing 
casein cement. 

Inquiry No. 8741.— For manufacturers of water 
still, also of thermorr pter tubing. 

Inquiry No. 8746.— For dealers in paper and card- 
board making machines. 



Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter hard in temper. 

Inquiry No. 8749.— t'or makers of very large 
springs, used for running machinery. 

Inquiry No. 8751.— For manufacturers of brass, 
tea, dessert and table spoons for silver plating. 

Inquiry No. 8752.— For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper. 

Inquiry No. 8757.— Wanted address of the manu- 
facturer of "The Index Incandescent Kerosene 
Burner." 

Inquiry No. 8759.— For a firm to do porcelain 
enameling of ventilator tops, suchas used on the out- 
side cf arc lamps. 

Inquiry No. S761.— Wanted to buy a small car- 
riage propelled by electricity so that a lame person may 
get about by himself. 

Inquiry No. 8766.— For parties making pressed 
paper goods. 

Inquiry No. 8769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
same a safety razor. 

Inquiry No. 8770.— For parties who make short 
link twist chains, links from % inch up. 

Inquiry No. 8771.— Wanted to buy tune sheets 
for Criterion music boxes. 

Inquiry No. 8774.— For machinery for making 
bags from sisal hemp. 

Inquiry No. 8775.— Wanted to buy stock novelty 
or jewelry catalogues. 

Inquiry No. 8778.— For manufacturers of reapers, 
binders and mowers. 

Inquiry No. 8779.— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pipe, 
power transmission machinery and steam fitters' tools. 

Inquiry No. 8780.— For parties who make gasoline 
stoves. 

Inquiry No. 8783.— For manufacturers of small 
drummer's traps as whistles, rattles, rooster crows, etc. 

Inquiry No. 8784.— For manufacturers of alcohol 
burners for lights and stoves. 

Inquiry No. 87^6.— For parties to manufacture 
class balls blown about 1H inch in diameter with a % 
inch hole through the center, should hold about 200 
pounds to the square inch of steam pressure. 

Inquiry No. 8787.— For parties who manufacture 
cat-gut. 

Inquiry No. 8790. — For the manufacturer of 
" Brooks improved hand pump." 

Inquiry No. 8792.— For a firm that manufactures 
glass holders made of glass. 

Inquiry No. 8794.— For manufacturers of the 
"Ideal Dust Pan." 

Inquiry No. 8795.— For a mechanical device for 
catching or destroying flies, mosquitos, etc.; also traps 
for catching snakes. 

Tnqniry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No. 8797.— For manufacturers of fiber. 

Inquiry No. 8798.— For manufacturers of mic-o 
lens used in small articles such as pencils, charms, etc. 

Inquiry Nn. 8799.— Wanted to buvnew or second- 
hand box nailing machine for small packing cases. 

Inquiry No. 8800.— Wanted complete data in re- 
gard to pegamoid. 

Inquiry No. 8802.— Wanted to buy machinery for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquirv No. S803-— For manufacturers of files. 
screws, druggists' supplies, hardware in general, and 
agricultural 'machinery. 

Inquiry No- 8804.- For parties dealme in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks 

Inquiry No. S805.— Wanted to buy outfits and 
supplies for brazing, 

Inquiry No. 8806.— For manufacturers of draw- 
ing materials. 

Inquiry No. 8807.— For dealers in second-hand 
cotton machinery. 

Inquiry No. 8*^08- For manufacturers of ma- 
chinery.f or making bungs for barrels. 

Inquiry No. »809.— For the manufacturers of 
metalized flowers used for bat pins, etc. 

Inquiry No. 8810.— For makers or importers of 
rorous water bottles or jars to cool drinking water by 
evaporation. 

Inquiry No. 881 1.— Wanted to buy electric tattoo- 
ing needles, inks and stencils. 

Inquiry No. 881?.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No. 8813.— For manufacturer of the 
'Steele" mixer for mixing food products, etc. 

Inquirv No. 8814.— Wanted to buy hand lever air 
pumps, 100 lbs. pressure. 

Inquiry No. 8815.— Wanted 'o buy carriage and 
wagon hardware, coal, iron and steel. 

Inquiry No. 8817.— For a firm that forms small 
articles of wire, also a firm to make wooden rings about 
3 or 4 inches in diameter. 

Inquiry No. 8818.— Wanted to buy specialties in 
large quantities. 

Inquiry No. 3819.— For manufacturers of Excel- 
Bior Welding Compound. 

Inquiry No. 8820.— Wanted to buy pressed fiber 
boards 1 foot wide and from 1-16 to % inch thick. 

Inquiry No. 8821.— Wanted to buy machinery for 
making a rough composition board, something like a 
straw board. 

Inquiry No. 8822.— For manufacturers of dredg- 
ing machinery to be operated by gas engine. 

Inquiry No. 8823.--For manufacturers of crepe 
paper and paper novelties. 

Inquiry No. 8824.— For a firm lo design and build 
an automatic machine for making finger shields. 

Inquiry No. 8825.— For manufacturers of a new 
device to split wood. 

Inquiry No. 8826- -Wanted to buy small fuel com- 
pression machines both manual and engine power. 

Inquiry No. 8827.— For manufacturers of annealed 
glass. 

Inquiry No. 882 W .-Wanted to buy thin, highly 
tempered steel for safety razors. 

Inquiry No. 8820.— Wanted to buy machinery for 
making pins, hair pins, books and eyes. 

Inquiry No. 8830.— Wanted to buy machinery for 
making brushes and baskets. 

Inquiry No. 8831. -Wanted to buy knitting ma- 
chines. 

Inquiry No. 8832. -Wanted addresses of high- 
grade label weavers, preferably in New York. 

Inquiry No*. 8833.— Wanted to buy a peanut shell- 
ing machine. 

Inquiry No. 8834.— Wanted to buy a 2-horse- 
power gasoline engine for spray wagon working on 
hilly ground. 

Inquiry No. 8835.— Wanted to buy toothpick ma- 
chinery. 

Inquiry No. 8836.— Wanted to buy decorticating 
machines for sisal. 

Inquiry No. 8837.-Wanted to buy folding um- 
brellas. 

Inquiry No. 8838.— Wanted to buy metallic tar- 
gets similar to clay birds used In shot-gun shooting. 

Inouiry No. 8839.— Wanted to buy cheap auto- 
mobiles. 

Inquiry No. 8840. - Wanted to buy portable hydro- 
carbon pressure lamps. 

Inquiry No. 8841.— Wanted to buy lunch counter 
and restaurant fixtures. 

Inquiry No. 8842.— Wanted to buy annealed glass. 

Inquiry No. 8843.— Wanted to buy cigarette mak- 
ing machine. 

Inquiry No. 8844.— Wanted to buy inkstands. 



Soldering machine for comm utators, H. 

Stone , 896,951 

Sound records, making, W. H. Hoyt 897,254 

Sound reproducing machines, repeating 

mechanism for, J. H. Stinson .• . 896,950 

Spacing table, H. A. Felndt, Jr 897,199. 

Spoke socket, sheet metal, F. S. Loocker- 

man 896,735 

Spraying apparatus, H. F. B. Snyder 897,029 

Square, carpenter's bevel, C. M. Hoeregott. 897,104 

Stake holder, A. J. Bostwick 897,249 

Stamp mill, rotary, P. J. Lonergan 897,214 

Stamping and franking letters, telegrams, 

etc., machine for use in, E. Moss 897,004 

Steam trap, C. E. Fagan 896,815 

Steam trap, W. F. Sayles 897,022 

Steel sheet, composite coated, E. Norton. . . 896,751 

Steering gear, T. Mayhew ". 896,844 

Sticker head attachment, J. Kridler 897,210 

Stock releaser, J. A. Cahill 897,192 

Stone sawing machine, Wegner & Meyers... 896,782 

Storage battery, T. A. Edison '. 896,812 

Store service apparatus, C. W. McCormick.. 896,747 

Strain equalizer, J. W. Wash 897,040 

Strainer, liquid, D. H. Mosteller 897,005 

Street cleaning push cart, J. H. Byram 896,799 

Strip-serving device, H. P. Roberts 897,258 

Stuffing box, A. E. Taylor 896,870 

Supporting or display rack or stand, M. E. 

Hill 896,990 

Tack puller, lasting, L. V. Miller 897,003 

Tags and automatically ' attaching them to 

plugs of tobacco, machine for making, 

W. E. Martin 897,001 

Tank alarm., pressure, J. M. Latimer 896,841 

Tantalum, hardening, W. von Bolton 896,705 

Tap, collapsible, A. Granstrom 897,088 

Tapes of paper or other material, holder 

for, A. A. Grand 897,086 

Telephone apparatus, S. A. Beyland 896,796 

Telephone exchange system, H. G. Webster. 897,233 

Telephone meter, N. H. Holland 896,830 

Telephone repeating apparatus, circuit sys- 
tem for, H. E. Shreeve 897,028 

Telephone signal, C. Mahler 897,119 

Telephone switchboards, spring- jack for, G. 

Grabe 897,085 

Telephone system, J. J. Kelly 896,836 

Telephone system,, A. H. Weiss 897,042 

Telephone system. H. G. Webster. 

897,232, 897,234 to 897,243 
Telephone transmitters, appliance for use 

with, O. H. Goodrich 897,084 

Testing device selective mechanism, A. B. 

Herrick 896.828 

Thermometer holder, L. R. Edwards 897,075 

Thermostat, J. Nelson 896.748 

Threshing machine, W. Stephenson 897,030 

Ticket holder and cutter for ticket agents, 

A. D. Joslln 896,918 

Ticket record and train check, manifolding, 

J. O. M. Selhert..." 897,025 

Ticket selling machine, Mayo & Houlehan. . 897,217 

Ticket transfer, C. D. Meneely £96,845 

Tile handling apparatus, drain, R. Raye.... £1*6,758 

Tiling tool, adjustable, C. W. Young 806,879 

Tilting bin, E. H. Grant 897.087 

Tire, automobile or vehicle, G. Knadler 897,209 

Tire, pneumatic, W. C. & L. T. Rocheleau.. 897,151 

Tire pump, J. A. Dyblie 896,902 

Tire tread grip, vehicle, C. L. Hoff 80G.728 

Tongs, grappling, T. T. Shaw 897,163 

Tool, combination, W. B. McCarty 896,746 

Tool, pneumatic, W. H. Keller 897,107 

Tooth cement, production of, F. Schoenbeck. Mi7,160 
Toy and educational block, combination, O. 

S. Perkins 897,137 

Track brake, electric, W. C. Mayo 896,740 

Track level, B. F. Young 897,045 

Tram lines, shifting point for. O. Coates... &!>7,061 
Transformer core construction. J. J. Frank.. 896,983 

Transmission mechanism, C. E. Duryea 897,261 

Trap. See Steam trap. 

Tray tool, E. Ekstrom 896,813 

Trolley wheel, roller bearings W. L. Cook- 

sey 897,063 

Truck, car, W. C. Mayo .. 8*6,741 

Tube cleaner, J. G. McCarren 896,851 

Tube receiving or delivering mechanism, 

Webster & Clark.., 896,781 

Tubes, method and apparatus for making, 

H. W. Hock 896,991 

Turbine, J. O. Purvis 896,757 

Turbines, stuffing box for elastic fluid, G. 

Belluzzo 8 r -7,189 

Turn table operating mechanism, C. E. Mc- 

Wade 896,931 

Turpentine cup, E. A. McKoy 897,126 

Twine machine, grass, K. Wessel 896.7f r 3 

Type casting machine, A. W. Hanigan 896.918 

Typewriting machine, B. A. Brooks 896.707 

Typewriting machine, O. Woodward 896,789 

Typewriting machine, Barney & Steele 896.791 

Typewriting machine, W. W. Hopkins 896.913 

Typewriting machine. E. C. Dunbar 896,977 

Typewriting machine, W. E. barnard 897,248 

Typewriting machine ribbon feed mechan- 
ism, E. B. Cram 896.803 

Umbrella, foldable, J. E. Hannon 897,096 

Umbrella, folding, T. J. Daglie 897,195 

Umbrella runner and notch, W. M. Seit- 

zinger 897,026 

Uterine supporter, G. Beck 897,050 

Valve, F. Freeman 897,078 

Valve alarm attachment. R. F. Spamer 896,864 

Valve, flushing, W. H. Ludewig 897,116 

Valve for hydraulic machines, W. Astfalck. 897,047 
Valve mechanism, flushing tank, W. H. 

Ludewig 897,117 

Valve mechanism, sand, D. T. Barnett 896,968 

Valve, relief, F. C. Roberts 896,939 

Valve, steam engine, F. M. Rutledge 896,943 

Vehicle canopy top, J. E. Smith 896,863 

Vehicle, motor, T. L. & T. J. Sturtevant. 897,230 

Vehicle wheel, H. Cramer 896,897 

Vending machines, coin-way for, H. J. Wis- 

sine 896,965 

Veriscope, W. H. Ely , 896,814 

Vessel, containing and dispensing, C. F. 

Kade 897,106 

Vessel, turret, C. D. Doxford 896,900 

Violin, P. A. Amundson 896,790 

Violin or other striner instrument body, S. 

Ulbrich 897,036 

Violin rest, A. A. Goldenberg ; 896,721 

Vise, bench. O. A. Anderson 897,185 

Voting machine. C. W. Rowron 897,056 

Vulcam'zer, J. F. Hardy 896,989 

Wagon brake, Heath & Story 896,910 

Waist, E. M. Shively 897,165 

Wantage gage. M. A. Rutenber 896,761 

Washing machine actuating mechanism, J. 

Edens 897,074 

Washing machine gearing. A. F. Victor 896,960 

Watch pocket, safety. M. E. Brown 897,058 

Water gage, T. R. Whittaker 897,180 

Water gage, S. Donnersberg 897,198 

Water heater, electric. J. R. Ayotte 897,186 

Water, purifying and filtering, A. Vogel- 
sang 897,039 

Water wheel, W. P. Spooner 896,867 

Wells, gas trap for oil, R. C. Baker 896,967 

Wind wheel, A. M. Pace.v 897,132 

Winding machine, quill or cop, E. E. Brad- 
ley 897,191 

Windows, construction of wrought iron, A. 

Filzamer 897.077 

Wire stretcher, C. M. & H. A. Ruggles 896.760 

Wire stretcher, W. G. Matson 896,927 

Wood trimming machine, E. P. Webster 896,872 

Wrapping thread, '.braid, etc., card for, R. 

W. St rassberger 897, 1 73 

Wrench, R. F. Bowers 897.055 

Wrench, G. Ebenhoch 897,071 

Writing machine. J. R. MacGuffie 896,925 

Yoke, neck, H. L. Kingsley 896,732 

DESIGNS. 

Badge. T. Metzeler 39,456 

Badge, H. Zink 39,457 

Brooch, F. Deman. 39,458 

Brooch pin, H. W. Fishel 39,459, 39460 

Brushes, mirrors, or similar articles, back 

for. H. J. Herbert 39,450, 39,451 



ForYourflome 




Wholesome 
summery heat 
In every room, 
with small fuel 
cost. Easy to 
operate. 

A warm house, warm all over 
Not too warm in mild weather. 

An even, healthful tempera- 
ture in every room, no matter 
how cold outside nor wbicn way 
the wind blows -when the home 
is heated by 



$mflssss&: 



Hot Water or Low Treasure Steam 

Let us send you the evidence of those 
who speak from experience. Our free 
book gives comparative results of dif- 
ferent heating appliances. Avoid mis- 
lakes. Sendfortbisbook. Address Dept. L.' 
^Capitol Boilers and Radiators are equally 
valuable f orChurches, Schools, Hotels and 
Office Buildings. 

pled S lates Heater Company. 

DETROIT, MICH. 

Branch Offices and Agencies in all Principal Cities 




KEROSENE MARINE MOTORS 

This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten sizes, I, 
2 and 3 cylinders, 2)4 to 
11 H. P. 



DuBRIK MOTOR CO. 

421 Gnoln Street, Detroit, MJrli 




6 H.P- 

$ I25.SP 



'HOW TO REMEMBER" 

Bent Free to Readers of this Publication 



\$toJta»faf 



You are no greater Intelleetuallythan 

KEr X^ ^S^S f^ your memory. Easy, inexpensive. In- 
SUCCE5S^5^ creaBes income; gives ready memory for 
faces, names, business details, studies, con. 

versation; develops will, public Bpaaking, personality. 

Send today for Free Booklet. Address 

DICKSON HEH0BY SCHOOL, 700 Auditorium Bids;., Chicago 



PLATING DYNAMOS. - SCIENTIFIC 
American Supplements 7'^0 and 7«I3 describe 
{heir construction so clearly that any amateur can make 
them. Price ID cents each, by mail. Munn & Company, 
361 Broadway, New York City, and all newsdealers. 



First and Original Motor Buggy 

$250 "SUCCESS" AUTOMOBILE 

Practical, durable, economical 
and absolutely safe. A light, 
strong, steel-tired Auto-Buggy. 
Suitable for city or country use. 
Speed from 4 to 40 miles an hour. 
Our 1908 Model has an extra 
powerful engine, patent ball-bear* 
ing wheels; price, $275. Also 10 b. p., $400. Rubber Tires, 
$25.00 extra. Write for descriptive literature. Address 

SUCCESS AUTO-BUGGY HFG. CO.. Inc.. Si. Louis. Ho. 




Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By I,. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIM3ER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR. RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written,- instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Cents each, by mail 

Order through your newsdealer or from 

MUNN ®. COMPANY 
361 Broadway New York 



September 5, 1908. 
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Mirrors, brushes, or similar articles, back 

for, H. J. Herbert 30,452 to 39,455 

Picture frame, F. Jandt 39,403 

Sign, street, K. J. Bliss 39,405 

Telephone cabinet, A. Larsson 39,404 

'J'.vpe, font of, T. C. Robinson' 39,400, 39,407 

Watch fob, C. 11. Bunting 39,401, 39,402 



AFTER A MEAL 




REALLY DELIGHTFUL 



THAT DAINTY MINFC0VERED 
CANDY COATED CHEWING GUM 

AN OUNCE. FOR ,\ NICKEL »ad IN 5 <t A\ol() l, PACkETS 

^ FRANK H. FLEER & CO'.INC.r-muiEiPiiiAMtt Toronto^ 



TRADE MARKS. 

Axes, adzes, hay knives, etc., J. B. nasen- 

elever & Solme 70,345, 70,340 

Baking powder. Sterling Sunnlv Co 70,402 

Batteries, dry, American Electric Telephone 

Co 70,385 

Belts, women's leather. It. H. Macy & Co... 70,417 

Boot and shoe lasts. Woodard & Wriirht 70,400 

Boots and shoes, leather, C. J. O'Keefe 70,334 

Boots and shoes, leather, Isaac l'routy & 

Co 70,351, 70,378 

Brick, Straitsville Impervious Brick Co 70,421 

Butter, renovated, Scott & Co 70,338 

Cake icing, Ij. Benjamin...' 70,323 

Calendars, W. T. Doremus 70,307 

Canned fruits and vegetables, tapioca, corn- 
starch, and extract of vanilla, II. Kussy. 70,415 
Chemical, certain, Chemische Werke Hansa, 

Gesellschaft mit beschrankter Haftuug.. 70,391 

Cigars, Jones Dry Goods Co 70,397 

Cigars, cheroots, and little cigars, Mendel & 

Co " 70,390 

Cleaning compounds, soaps, and metal pol- 
ishes, F. Conde 70.341 

Coal, Elmore-Fort Co 70,343 

Coffee, Reliable Tea Co 70,420 

Compound, certain, J. Ellmore 70,344 

Cotton duck, John Bovle & Co 70,412 

79.371 
70,330 



70,359 
70,357 
70.33' 



ROTRAEILER 

THE WRENCH WITH A GRIP 

V HE ROTHWEILER 
WRENCH is drop 
forged of the finest 
quality of tool steel. It is 
lighter and more powerful 
than any other pipe wrench 
made. It has no rivets nor 
weak parts. And will out- 
wear any other make of 
wrench. Every wrench is 
inspected and tested before 
leaving the factory. There 
is no possibility of getting a 
defective Rothweiler 
Wrench. The parts are six in 
number and are interchangeable. 
Household size $2.00. Ex- 
press prepaid. 

Write to-day for Illustrated 
Booklet 

Crescent Forgings Company 

1203 Railroad St., Oakmont, Pa. 



70,400 
70,352 



70,414 
70,335 



MaKe a Motor Boat of 
any Boat in 3 Minutes 

Here's an actual 2 h. p. marine motor 
(40 lbs. complete). Attach to 
I the stem post of your boat in 
5 minutes, without any tools. 
Drives an ordinary row boat 
7 miles per hour. Runs 8 
hours on one gallon gasoline. 

Float Feed Carburetor. Simplest 
motor made — does not get out of 
j order. Catalog C free. 

We also make CANOE MO- 

I TORS in I, 2, 3 and 4 cylinders. 

^__1 2 h. p. weighs 32 lbs. Shipped 

ready for installation. Fully guaranteed. Send for Catalog K. 

WATERMAN MARINE MOTOR CO. 

1509 Fort St. "West, Detroit, MicH. 




Dress shields, I. B. Kleinert Rubber Co... 

Feed, poultry, M. C. Peters 

Felt roofing, sheathing, and building paper 

Barrett Manufacturing Co 70.358 

Filters and filtering materials, L. Anker..., 

Flour, wheat, S. Hamill Co 

Flour, wheat, Durst Milling Co 70,342 

Food, stock, M. C. Peters 70,410 

Gelatin, Crystal Gelatine Co 70.410 

Ginseng compound, N. B. Mattle 70,418 

Glass globes for lights, Fostoria Glass Spe- 
cialty Co 70,368 

Glove and dress fasteners and buttons, 

Fownes Brothers & Co 70..S24 

Hardware, certain, J. B. Hasenclever & 

Sohne 70,362, 70.303 

j Hosiery, E. Blood 70.340 

t Hosiery, T. L. Seidel 70,350 

' Lamps, mineis', G. Anton 70,30 I 

Machines, certain, Birmingham Small Arms 

Co 70,330 

Mattresses, Longview Crate and Woodenware 

Manufacturing Co 70,374 

Medicines, blood purifying and tonic. Peck 

Johnson Co 70.382 

Medicines, certain, Collins Medicine Co 70,303 

Medicines for the treatment of certain dis- 
eases. F. Schmid Chemical Co 

Metal polish. Levering, Murray & Hanlon.... 
Milk, John Wilde Evaporated Milk Co.. 

70,413 

Molasses. Pacific Coast Syrup Co 

Nail polish, A. A. Vantine & Co 70,380 

Oil, olive, Macaluso Bros 70,353 

Oiling roads, preparations for, American Tar 

Co 70,388, 70,300 

Outlet, switch, and conduit boxes, W. H. 

Colgan C« 70,302 

Paints, liquid mixed, Farquhar & Gill 70,304 

I Paper, roofing, E. E. Smith 70,377 

: Paper, writing, H. Lindenmeyr & Son 70.30S 

I Pencils, paper, pens, and files, I. TJpham Co. 70,405 

i Perfume extracts, A. A. Vantine & Co 70,384 

Perfume extracts and toilet waters, A. A. 

Vantine & Co 

Perfumes, perfume extracts. and toilet 

waters, A. A. Vantine & Co 

Pickles, E. E. Kid* 

Piece goods, certain, J. Lonke 

Pills, Allcock Manufacturing Co 

Pipes, wooden, J. Desjardins 

Potato chips, cooked, C. A. Hunter 

Powder, sweeping, G. TV. Green 

Remedy for certain diseases, Olephen Chem 

ical Co 

Remedy for certain diseases. J. II. Stout..., 
Rubber rings and gaskets for jar caps, Penn- 
sylvania Rubber Co 

Safes, Herring-Hall-Marvin Safe Co...70.3G9, 
Sardines in cotton-seed oil, American, 

Blanchard Manufacturing and Canning 

Co 

Sbeet metal, Worcester Pressed Steel Co.. 
Shoe pastes and polishes, J. M. Borland... 
Shoes, boots, and slippers, leather, Arcadia 

Co-operative Shoe Co 70,327 

Shoes, leather, H. Schwartz & Bro 70,355 

Shoes, leather and canvas. Battrejill-Whit- 

tinghill Shoe Co 70,328,70,329 

Skylights, G. Drouve Co 70,305 

Soap, Goodhair Remedy Co 70,332 

Soles for slippers, wool, D. I. Rogon 70,354 

Sparking plugs. D. M. Tuttle 70,404 

Starch, laundry. American Maize-Products 

Co 70.386, 70,387 

Stoves, furnaces, and ranges and all parts 

thereof, Detroit Stove Works 70,300 

Tomato scaldinjr and washinc machines, J. 

Baker 70.322 

Tonic, celery.. Century Chemical Co 70,400 

Tools, certain, J. B. Hasenclever & Knhnp, 

70.347 to 70.350 

Toothpicks, wooden, O. H. Hersey 70.370 

Transom lifters, Payson Manufacturing Co... 70.375 
Whisky, blended. Franc, Heyn & Co. .70,325, 70.320 

Yarn, combed, Kilbui'n Mill 70,372 

Yarns and threads, Dollfus-Mieg & Cie. So- 

ciete anonyme 70.3GO, 70.3G1 



70,381 

70.383 
70.370 
70.410 
70.408 
70.305 
70,333 
70,3(10 

70,401 
70,403 

70.37G 
70,411 



70,330 
70,407 
70,331 



A ^p | | M| *# Leiultne Law Sehool En 

U 1 U U T I'orresp lenrp ( 

tion. Established 1S92. 

3 A IAI Prepares for the bar. 

'$ H lal Three College, 

h U ffu and busi- 

"J_ ■! BB Law. Method of in- 

^^H ™ ■ ™ ~ strm-tion combines theory 
and practice. Approved 
by the be'ich and bar. 

Classes begin each month. Send for catalog giving 
rules for admission to the bar of the several >Stu.tea. 

Chicago Correspondence School of Law 
&0« Keaper Block, Chicago 




60 YEARS 9 
EXPERIENCE 




LABELS. 

'Abbott's Aromatic Bitters." for bitters, C. 

W. Abbott & Co 14,328 

'Be hn Hamie 'Kosher' Scomlnir Soan." for a 

scouring soap, L. Gelbern 14,330 

'By Gum," for gum drops, Manierre-Yoe 

Syrup Co. 14,327 

'Captain Burton," for cigars. Schmidt & Co. 14,320 
'Carter's Tamarind Sauce," for a Sauce, 

E. W. Carter 14,324 

'Con-e-wan-go," for canned peas, Frewsburg 

Canning Co. 14.325 

'Hand Made." for clears. Schmidt & Co.... 14,321 
'Niles & Moser's Hand Made," for cigars, 

Niles & Moser's Cigar Co. 14,323 

'Ortega Brand," for a canned preparation of 

chilli and tomatoes, I'Uneer Green Chile 

Packing Co. 14,32G 

'Perla del Mar," for cigars, P. Garcia & 

Bros 14,322 

'Tekol," for a medicinal compound in tablet 

form, V. J. Rlef 14,329 



Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken throunh Munn & Co. receive 
special notice, without c harg e, In the 

Scientific American. 

A taandsomel 7 illustrated weekly. Largest dr. 
dilation of any scientific Journal. Terms. »3 a 
year - four months, f L Sold by all newsdealers. 

KIUNN&Co. 36,Br ^> New York 

Branch Office. 626 F SU Washington, V. C. 



PRINTS. 

"Poth's Extra," for beer, F. A. Poth & Sons. 2,324 

"The Hands Can Do the Trick and Turn One 
Cuff into Two," for ladies' shirt-waists, 
Guggenheim Co 2.32G 

"The Kendall Hat Protector," for hat pro- 
tectors, E. A. Kendall 2,325 

"The Yankee Prince," for men's suits of 

clothes, Eclipse Clothing Co... 2,327 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 18G3, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list. For terms and further particulars 
address Munn ft Co.. 361 Broadway, New York. 




FIG. 1 

Shows position of hammer, 
patent safety lever and 

firing-pin ■when not in use. 

Note the firing-pin and 
hammer do not touch, but— 



FIG. 3 

■ When the trigger Is pulled, 

the hammer moves back and 

the patent safety lever moves 

up and in line with the 

flring'-pin, so that- 



FIG3 

When the trigger is pulled. 

the hammer is released, 

striking the lever, 

which in turn hits the 

firing-pin. 



This explains why accidental discharge is impossible -with the 



Iver Johnson 



SAFETY 
AUTOMATIC 



Revolver 



You can drop it, kick it downstairs, throw it against a "wall, with no fear. Nothing 
doing until you pull the trigger Then it shoots straight and hits hard. The best 
all-around revolver on the market. 

Our Free Booklet, "Shots," tells more in detail why the Iver Johnson has 
outstripped competitors in public favor. Our handsome cata- 
logue goes with it, showing details of construction. 

Iver Johnson Safety Hammer Revolver 

Richly nickeled, 22 calibre rim-fire or 32 calibre center- $C 
fire, 3-in. barrel; or 38 calibre center-fire, 3,V-in. barrel, %9 
(Extra length barrel or blued finish at slight extra cost) 

Iver Johnson Safety Hammerless Revolver 

Richly nickeled, 32 calibre center-fire, 3-in. $ J 
barrel; or 38 calibre center-fire, 3^-in. barrel I 
(Extra length barrel or blued finish 
at slight extra cost) 

Sold by Hardware and Sporting Goods dealers 
everywhere, or sent prepaid on receipt of price 
if dealer will not Supply, 

You can tellthegenu 
ine by the owl's 
head on the 
grip and our 
name ( 
barrel 





Arms and Cycle Works 
170 River St., Fitchburg, Mass. 

New York: qq Chambers St. San Francisco: Phil. B. Bekeart Co. 
Iver Johnson Single Hamburg, Germany: Pickhuben 4. 

Barrel Shotguns 
and Truss Bridge 
Bicycles. 



The Latest and Best 



W. FABER 



»> 



CAST££/: n 



Made of the purest graphite in 16 de- 
grees of hardness, 6B to 8H, of 
the utmost delicacy of 
tone, permanency, dur- 
ability and intensity of 
color. 




DRAWING 
PENCILS 



They take the finest point obtainable of 
any lead pencil, are least liable to wear, 
therefore more lasting than any others. 

Sold by all stationers and dealers in artists' materials. Sample sent to 
1 parties interefited on receipt of 10 cento Id postage stamps. 

FABER, • - 49 Vlckerson Street, Newark, New Jersey 



The "JUNTA DE CANALIZACION Y PROVEEDORA DE AGUAS DE GUAYAQUIL" (The sewe^e and water 

Supply Board of the City of Guayaquil, Kcuaior, S. A.) desires to let contracts for the sewerage and paving works 
of the city, in conformity with plans, specifications, terms and conditions to be obtained on application to the 
International Bureau of the American Republics, 2 Jackson Place, Washington, I). C. Bids to be made on special 
blanks prepared by the Board, and will be opened in Guayaquil, on December 1, 1908. 

The Junta has sufficient annual revenues for the work, but desires to find a contractor or company to contract 
for both the material and financial features of the work. 

For further information intending bidders may apply either as above or to the Legation of Ecuador in 
Washington. D. C. ; the Consul General of Ecuador, 11 Broadway, New Y«rk, or communicate direct with the 
Chairman of the Board at Guayaquil, or with the Banco Comercial y Agrlcola of that City, which is the depository 
of the bonds of the Board. 

The board would be pleased to have intending bidders send their representatives to Guayaquil to see for 
themselves the requirements asked and securities offered. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
the i;i.obe iiaciiim; ami ktampino co. 

Itro Hamilton St.. Cleveland, O. 



m 



ulSAWm 



Corliss Engines* Brewers' 
and Bottlers' Machinery. THE VILTER 
MYG. CO., 899 Clinton St., Milwaukee. Wis. 



MfinFK * EXPERIMENTAL WORK. 

IiIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS & CO., 228-229 South Street. New York 



E Ij EC T It I C <i O O D S.— Big Cat. 3 cts. Want 
Agents. Ohio Electric Works, Cleveland, O. 



MOEKT .St. COMPANY 

Die Makers, Machinists and Machinery Builders 

120 Michigan St., Chicago, U. S. A. 



Mnnn qfchicago model works 

WJsMsJhS, m '79 £ MADISON S T CHICAGO, IL L. 

£STABL SHED IS67SX white for c.t.looue of model supplies. 



Experimental & Model Work 

Cvr. A advice free. Wm. Gardam & Son,221FultonSt,N.Y 




Removed to 188 Milk Street. 



LEARN WATCHMAKING 

We teacb It thoroughly In as many months as It 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, St. L«nls, Mo. 



Presidential Puzzle 

Everybody— old and youne— trying to wort it. 
Greatest novelty ever invented. Get one and put 
your *' BiTl" in the Whiteliou.se, Send 10 cents 
at once. Address 
Up-to-Date Novelty Co., Dept. 8, 401 Odd Fellows Bldg., St. Louis, Mo. 

Snap for agents, kookaeilers and novelty dealers. Write quick. 



INVENTORS 



lowest prices. 



We manufacture METAL 

SPECIALTIES of all kinds, 

to order ; largest equipment ; 

Send perfect sample for r~~ r""> |— ™ r~™ 



low estimate and best expert advice ■ ■ * *— *^— 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



NOVELTIES & PATENTED ARTICLES 

manufactured bV contract, punching oies, special machinery. 
E.KONIGSLOW STAMPING * TOOL WORKS, Cleve land. 0. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident t o Elevators. 

Adopted by principal storehouses in New Vork& Boston 

Manfd. by VOLNEY W. MASON Jt CO., Inc. 

Providence, K. I., U. S. A. 



f he schwecrdtle. stamp co. 
• Steel stamps, letters & figurls. 
bridgeport conn. 



MOORE 

■ CO. 



Special Machinery, Dies, Tools, Models, 
Metal Specialties, Inventions perfected. 

Indiana and Fmnkiin Streets, Chicago, U. S. A. 



DIE 
WORK 



MODELS 
TOOLS 



SPECIAL 
MACHINERY 



If made in i 
iN.VTIOXAL STAMl'INC. 

158.15!) S. Jelfcrsu 



Telegraphy 



Circular free. Wonderful 
automatic teacher. Setvlts 
»2op. OMMCRAP1I 
CO., Dept. 52. 89 Cort. 
Iaii dt St., New York. 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs.. 493 Sixth Ave., New York 
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An important de- 
cision has just been 
rendered by Judge 
Cross of the Circuit 
Court of the United 
States, District of New 
Jersey, in favor of the 
Hanson & Van Winkle 
I'd., of Newark. N. J.. 
and Cbicaeo, 111., and 
against the United 
States Electro-Gal- 
vanizing Company, of 
Broiiklyn, New York, 
for a new process of electro-galvanizing. 

IN EQUITY ON FINAL. HEARING 

The Hanson & Van Winkle Co. took up tbis fight 
singlehanded some six years ago. and have conducted 
it at greatexpense, feel ing confident of final success. 

This seems a particularly opportune time to call the 
attention of all those interested in galvanizing pro- 
cesses to the perfection to which the Hanson & V;m 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on this patent, which had heretofore been asserted to 
be all-controlling. Whatever may be Maid of its 
validity as against others, as against the salts 
and processes of this company the patent Is of no 
effect. 

While the process of the Hanson & Van Winkle Com- 
pany, as installed by their experts, is simple and inex- 
fiensive, their intention is to install at once in the 
arger cities, outfits in connection with their improved 
mechanical devices in order to show prospective users 
the advantage of their methods. 



EXCELSIOR 



AUTO 
CYCLE 




The iniichlue that makes gooil every lime 
Read the record of every bipr feat that tiiea the quality of stock 

inotorcvclea and vou will find the EXCELSIOR at the head of the 

list. It haamore'featurea of real practical merit than any other 

on the market. 

Our new catalog M. C. 5 ia the finest motorcycle book ever 

iaaued. Let ua aend it to you. A poatal with your addreaa ia all 

that ia required. We will do thereat. 

EXCELSIOR SUPPLY CO., 233-37 Randolph St., Chicago. III. 
Established 1876 



Style of 
Twelve- 
Passenger 

RAPID 

Pullman 

Passenger 

Car 



Maker 



1 1 would be hard t o find a n all year 
round money-making business that 
pays such remarkable profits for the invest- 
ment as Rapid Passenger Cars — for sightseeing, 
city or suburban transportation, hotel or depot uses, 
etc.. etc. Let me tell you some of the experiences of keen 
business men who have invested in such enterprises. Or write 
me your requirements as a Manufacturer or Merchant for 
heavy or light trucking, or for Merchant's delivery, etc. 
v'e make Rapids for every commercial purpose — built of most dependable 
quality, in power and durability and finish. We can most promptly meet your 
needs and I will write you fully as to whether, in your case, the use of Rapids will 
make or save you money. Our long experience and the experience of our customers 
has demonstrated that there are 

Splendid Possibilities for Making or Saving 
Money By Using Rapid Commercial Cars 

No Rapid is ever an experiment. Every car is built according to specifications which have 
long been tested at our factory — and by practical use proved the most efficient. 

And I am in a position where I can show you, according to your needs if you will write me 
fully, what a practical improvement the use of Rapids will be to you - if you are using horses and 
trucks or wagons. 

I prefer to communicate direct from the factory with prospective purchasers of Rapids in order 
to see that full information is supplied promptly in every case. However, we have representative 
agents in many leading centers, to whom I will refer you for prompt and satisfactory demonstrations 
of Rapids. I shall also be glad to hear from agents who own a garage and are prepared to properly 
demonstrate Rapids. 

Investigate by writing for full information to 

HAMILTON, Treas. RAPID MOTOR VEHICLE CO. 
507 Rapid Street, Pontiac, Mich. 



LEARN TO BE 




A WATCHMAKER 

Bradley Polytechnic Institute 

Horolojrical Department 

PporiK, Illinois 

Formerly Parsons Horolo<*ical Inst. 

Largest and Hest Wjitrta School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Rend for C:italojr of Information. 



CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

lor Manufacturers use 



FROM MINES 

R. H. MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York 



RUNNING WATER IN COUNTRY HOUSES 

Every country resident, if there's a stream on his lam 
can h ; ive running water in his house, giving him city 
convenience*., and iu his barn, saving him the drudgery 
of hand pumping. Simply install a 

NIAGARA HYDRAULIC RAM 

Works day and nisrht without attention. Bet- 
ter than a gasoline engine or windmill. Send 
for booklet AA and estimate. Y*e furnisli 
Caldwell Tanks and Towers. 

NIAGARA HYDRAULIC ENGINE CO. 
140 Nas-.au St., N. V. Factory, Chester, l'». 




Wizard Repeating 

LIQUID PISTOL 

Will stop the most virions ling (or 
man) without permanent injury. Per- 
fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the Irigger. Loads 
fr»rn any Liquid. No cartridges required. Over six shots in 
one lorMing, All dealers, or by mail. 50c, Ruhher covered Holster 
With Pistol, 55c. Money-order or stamps. No coins. 
FARHEK, 5TEARSS A CO., 226 Sonth Street, Dept. fl, New 



10c. 
York 



HELMETOIL 



XlJBRlCATts*; 
ANYfHING *? 



SEND 
. FOR 

SAM Pit 

met 

CLINTON ST. 



iCHBtsivaco fiV !S3f £ USA 1 




Business 
Chances 
Along the 
New Line 

Are you in- 
terested in 
new towns, 
the exceptional 
• •' opportunities offered 
in them, and the open- 
ing up of a new country ? 
If so, it will be worth 
your while to send for 
pamphlets and folders 
descriptive of the new 
Pacific Coast extension of the 

Chicago 

Milwaukee & St. Paul 



h0 



Railway 



It is now in course of construction through the Dakotas, Mon- 
tana, Idaho and Washington, to Seattle and Tacoma. This 
extension passes through an unusually rich diversified farming, 
stock-raising and dairying country, and will develop rapidly. 

Exceptional opportunities are offered merchants and investors 
in the new towns now being opened. 

Maps and descriptive booklets regarding 
this new country are free J 'or the asking 



F. A. MILLER 

General Passenger Agent 

CHICAGO 



W. S. HOWELL 

General Eastern Agent 

381 Broadway NEW YORK 




CENTER-FIRE 

SPARK PLUGS 

The Racing Machine Plug. Guar- 
anteed to add 

10 Per Cent Power 

to engine. Fire charge in center of 
compression, causing perfect com- 
bustion. Soot proof. Samples 
$1.00, or six for $5.00. Regular 
price $ 1 .75 Guaranteed. Give 
name of car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BATTERY CO. 
128 Second St., Milwaukee, Wis. 



f->The HOLSMAN 

Goes Anywhere* 

It ia built especially to travel all kinds of city streets or 
country roads. The high wheels clear ridges, ruts and rocks 
easily. A comfortable, elegantly finished motor carriage for 

pleasure or business. 

Cheaper to Keep Than a Horse 

as it costs but a cent a mile to operate. Hassolid rubber tires 
— no tire expense, punctures or tire troubles. Built by the 
oldest and largest manufacturers iu the world. 

Annual Sales Over $600,000 

The Holsman is not an experiment, 
but has 1 years of success back of it, 
and thousands of satisfied users. The 
World's Standard Motor carriage. 
Every part of every Holsman is guar- 
anteed, fiend for Catalog:, an«l 
"Book of Testimonials" fi\ 

Holsman Automobile Co. 
Room 576, Moiiadnock Kldg., 



$550 Up 




M EN N EN'S 

BORATEO TALCUM 

TOILET 
POWDER 

for After Shaving. 

Insist that your barber uses 
mermen's Toilet Powder after he 
shaves you. It is antiseptic, and will prevent 
any of the many skin diseases often contracted, 

A positive relief for Prickly Htii t, Hinting and Sunburn, 
and all afflictions of the skin. Removes all odor of perspiration. 
Get Meniien*8— the original. Sold everywhere, or mailed for 
85 cents. SAMPLE FREE. 

GKItllAlilt MKNNEN •«., Newurlj, N. J. 




TMlTOVERWim, 
YOUfiSEIF 



Look things 
squarely In the face 

No matter how you may wish to 

impress others, you cannot deceive 

yourself. You know your failings. 

VOU know that you lack training. But 

do you know just what training you 

lack for the most successful career ? 

Do you know that the American School 
o f Correspondence would listen to your 
case, tell you just where the trouble lies 
and exactly how to repair it, and that you 
would be under no obligations whatever in 
case you did not enroll ? 

Talk it over with yourself. Con- 
front yourself with your future prospects. 
Isn't it worth a little effort to break away 
from the binding influence of poorly paid 
work ? 

Expert Advice Free 

The American School of Corre- 



spondence, Chicago, is constantly 



fitting thousands of ambitious men 



to begin life in positions which offer 
an assured future. It is taking older 
men from poorly paid uncongenial work 
and placing them where they secure better 
pay, better hours, and better futures. 

Fill out the coupon»and mail at once. 
Let us tell you what we have done for 
others and what we can do for you — and 
then decide for yourself whether or not you 
can afford to get along without the training 
which we can give you. 

We employ no agents. All communi= 
cation with you will be by mail. 

American School of Correspondence 

CHIOAQO 

COUPON — Clip and Mail Today- 

Sci. Am., 9-5-fi8 
American School of Correspondence: 

Please Fend me FREK illustrated 210-page hand- 
book of engineering' information. I am interested 

iti tlie course marked "X." 



. . Mechanical Drawiiia 
. . Elect rit.il Ensri neer ins 
. .Mechanical Engineering 
..Steam Engineering 
. .Structural Engineering 
..Civil Engineering 
..Architecture 



Name 

Address 

Occupation. . . 



..Pattern Drafting 
..Telephone Practice 
..Telegraph? 
..Sliop Practice 
..llcufing, Ventilating. 

anil l'lniuliing 
..College Prep. Course 



sa^saa 



Ubi 
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